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" Proton Irradiation of the Pituitary and Its Metabolic Effects 
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© Itis a great pleasure to come to Chicago to 
| discuss our investigations of the use of the 
proton beam in irradiation of the human 
: pituitary gland, and I am indebted to the 
Radiological Society for this opportunity. 
The work to be described here has been 
a cooperative effort, involving the time 
"and talents of many people: The physi- 
Peists, ably led by Professor C. A. Tobias; 
"the cyclotron crew; the animal house 
"staff, headed by Dr. Charles Riggs, and 
"the Institute for Experimental Biology, 
Pwho jointly performed the preliminary 
“animal investigations; the medical section, 
“directed by Dr. John H. Lawrence, assisted 
)by Dr. James Born, Dr. James Roberts, 
band the late Dr. B. V. A. Low-Beer; the 
Hfadiologists of Cowell Memorial Hospital 
) Who examined all the serial roentgenograms 
0m our patients; the pathologists; the 
iochemists and technicians; and _ last, 
“but by no means least, the physicians who 
‘eierred us patients and gave us splendid 
M0operation in following them, notable 
mong this number being Dr. Charles 
Huggins, whose encouragement and en- 
Mhusiasm in the early phases of the work 
“Were invaluable. 
| Irradiation of the human pituitary gland 
by X-rays was reported by Gramegna in 
pp. for the treatment of acromegaly 


(1). Sensitivity of the skin and danger 
of injury to the brain and cranial nerves 
have limited the amount of radiation 
administered (2, 3). Nevertheless, roent- 
gen irradiation has been a_ valuable 
therapeutic agent in pituitary tumors 
(4-7), malignant exophthalmos (8), and 
Cushing’s syndrome (9). In recent years 
the pituitary has been irradiated also for 
prostatic (10) and mammary cancer (11). 

Although experimental evidence sug- 
gests that overactive elements of the 
pituitary may be radiosensitive, state- 
ments in the literature seem to indicate 
that it is difficult, if not impossible, to 
influence the function of the normal 
pituitary by x-rays. Indeed, Crooke has 
stated that he has not observed histo- 
logic changes (12). In 3 reported cases 
of breast cancer, even 10,000 r to the re- 
gion of the hypophysis was not sufficient 
to cause noticeable depression of hormone 
production, histologic damage, or remis- 
sion of the disease (11). 

Another means of delivering radiation 
to the hypophysis has been by a technic 
of radon-seed implantation; by this 
method pituitary function has been affected 
in Cushing’s disease and acromegaly (13). 
More recently Rasmussen and associates 
have implanted in the pituitary yttrium 
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Fig. 1. Autoradiograph of the 340-MEV proton beam 
as it passes through a block of lucite. 
ee 7 
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Fig. 2. Comparison of surface and depth doses for 


200-kv x-rays, 16.4 MEV electrons, and 340 MEV 
protons in an absorber very similar to tissue. 


seeds, giving sizeable doses of beta irra- 
diation, to stop hypophyseal function and 
cause regression of breast cancer (14). 
This study is still in progress at the Uni- 
versity of Chicago and at McGill Uni- 
versity. Rothenberg and his colleagues 
instill colloidal chromic radiophosphate 
into the pituitary to effect its destruc- 
tion (15). 

Recent advances in surgical technic and 
postoperative management have made 
hypophysectomy feasible. Luft and Olive- 
crona, in Sweden, have reported their 
experience in some 37 cases of metastatic 
carcinoma of the breast (16) and in some 
20 cases of severe diabetes mellitus (17). 
Kennedy and his associates at the Uni- 
versity of Minnesota have reported 12 
cases of breast cancer thus treated (18). 
Currently Pearson et al. (19) and other 
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groups are vigorously attacking the prob. 
lems of hypophysectomy in cancer and 
other diseases. 

The development of the cyclotron, beta. 
tron, linear accelerator, and other machines 
has made possible the production of beams 
of particles which may be directed to any 
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changes resembling hypophysectomy. 


portion of the body. Our work has been 
with the 184-inch synchrocyclotron at 
the University of California in Berkeley; 
190 MEV deuterons and 340 MEV protons 
were used in the preliminary animal 
studies, but only the 340 MEV protons 
have been used in work with human beings. 

Deuteron and proton beams have several 
distinct properties not possessed by x-rays 
or gamma rays. First, they can be 
collimated very finely, and in small ani- 
mals cylindrical lesions 1.0 mm. in d- 
ameter are easily produced (20). Sec 
ondly, as the particles penetrate, their 
scattering is so small (compared to elec- 
trons) that for practical purposes 10 
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radiation falls outside the main beam to 
irradiate neighboring tissues. The lesions 
have microscopically sharp margins, muck 
as might be made by scalpel. Figure 1 
shows an autoradiograph of the 340 MEV 
proton beam as it travels along a piece of 
film sandwiched between two slabs of 
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obtained by rotational technic. Work is 
proceeding, however, in this direction. 
Starting in 1952, efforts were made to 
study the effects of the high-speed particles 
on the rat hypophysis. Initial results 
were encouraging, and pituitary irradia- 
tion of monkeys, normal dogs, and dogs 
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irradiation. 


Lucite (21). The beam enters from the 
left. Part of the loss of definition on the 
right comes from the slightly divergent 
nature of the beam and part from multiple 
elastic scattering. A third unusual feature 
of these beams is the relatively great 
depth dose which they deliver, compared 
with surface dose. The comparative doses 
at the surface and depth for 200-kv x-rays, 
16 MEV electrons, and 340 MEV protons 
are shown in Figure 2, after Tobias 
et al. (22). The dose delivered by the 
x-tays falls off markedly with increasing 
depth, as does that delivered by electrons 
from the betatron or synchrotron; but 
the proton irradiation rises to a peak, so 
that the maximum depth dose is approxi- 
mately three times the dose at the sur- 
face. Up to the present time advantage 
has not been taken of this Bragg effect, 
and the relatively great depth doses are 





with breast cancer was undertaken. The 
biological effectiveness of the high-energy 
deuteron and proton beams was found to 
be close to that of 200-kv x-rays. 

When large single doses of more than 
5,000 rad of deuterons or protons are 
given to the pituitary glands of animals, 
the final result appears to be the same 
regardless of the size of the dose. Pro- 
gressive atrophy of the entire gland 
results, accompanied by reduction in phys- 
iological function. The higher the dose, 
the sooner the physiological effects be- 
come apparent. Single doses of 30,000 
rad are necessary to approximate the 
immediate effects of surgical extirpation of 
the pituitary. Figure 3 shows the re- 
lationship between dose and the time of 
onset of profound physiological changes 
resembling complete hypophysectomy (21). 
Criteria for evaluation are chiefly rate of 
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Fig. 5. Diagram of the synchrocyclotron, shielding, and treatment room. 
Fig. 6. Schematic diagram of the apparatus for proton pituitary irradiation. 


growth, thyroid function, and size of Since May 1954, 51 dogs have received 
target organs. Data for rat, dog, and pituitary irradiation with protons or det- 
monkey follow the same general pattern. terons in various doses and by various 
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technics. Included were 36 normal beagles 
and 15 dogs with spontaneous mammary 
carcinoma. 

Lethal effects of pituitary irradiation 
in large single doses in the normal dogs 
were ascribed to nerve and brain lesions, 
articularly to necrosis and hemorrhage. 
The lethal effects were usually preceded 
by damage to the 3rd, 4th, and 5th nerves, 
which, in the dog, lie very close to the 
pituitary. The lesions led to inability of 
the animals to move their eyelids, per- 
manent dilatation of the pupils, and loss 
of corneal sensitivity. A series of ex- 
periments was performed to determine the 
dose-time relationship in the cranial nerves 
of the dog. The characteristic dose-time 
injury curve is shown in Figure 4, resem- 
bling the data for the pituitary (21). 

A temporary type of nerve damage was 
also observed in some of the dogs; here 
the dose to the cranial nerves themselves 
was low, but the neighboring pituitary 
and cavernous venous plexus received 
heavy irradiation, in excess of 10,000 
rad (21). Eye signs developed and in- 
creased in severity two to three weeks 
after irradiation, then partially or com- 
pletely regressed six to eight weeks later. 
These signs were ascribed to pressure 
from edema of the nearby irradiated 
structures. F 

In the dogs with carcinoma, the re- 
sults were favorable in animals initially 
in fair condition, 7.e., not terminal cases 
with necrosis. Persistence of some radio- 
iodine uptake and continuation of estrous 
cycles showed that in these animals 
pituitary destruction was not complete. 
There were indications that the tumors 
may become static or regress, starting 
to grow again after a period of six to 
twenty-four months (23). 

The stage was now set for proton irra- 
diation of the human pituitary. Figure 
shows the general layout of the apparatus 
(21). With the generous help of the 
staff of the Berkeley 184-inch cyclotron, 
a treatment room was constructed, as 
shown. The cyclotron is in the large 
Shielded room at the left. The colli- 
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Fig. 7. Upper portion: Lateral roentgenogram of 
the sella turcica in correct alignment for proton irradia- 
tion. Lower portion: Same, except that the proton 
beam was turned on momentarily to make an auto- 
radiograph. 


mated proton beam is brought out through 
an aperture, passing through a physics 
cave into the treatment room, carefully 
shielded to avoid stray radiation. 

During irradiation the patient is su- 
pine, the head held rigidly by a mask, 
which in turn is fastened to a _ head- 
rotating device. The set-up is shown 
schematically in Figure 6 (21). The pro- 
ton beam passes along the Z axis from 
right to left. Quadrant chambers show 
any change in the position of the beam, 
and an ionization chamber in the path of 
the beam monitors the dosage. The beam 
is automatically shut off at any predeter- 
mined dose or if the head rotator fails or 
if the patient wishes to interrupt the seance 
for any reason. Rz is a diagnostic x-ray 
tube whose beam coincides with the proton 
beam. By its use lateral views of the 
sella turcica are made, the film being in 
the holder Pz. By means of adjusting 
screws on the head holder, the patient’s 
head can be moved inferosuperiorly (along 
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Fig. 8. Anteroposterior roentgenogram of the sella 
turcica in correct alignment for proton pituitary irra- 
diation. 
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patient by momentarily turning on the 
proton beam, after making the x-ray 
exposure, prior to developing the film, 
The black spot shows the shape of the 
beam, which is adjusted to fit each indj- 
vidual patient. The beam spot is actual 
size, whereas the roentgen shadow of 
the sella is enlarged by 20 per cent be. 
cause of divergence of the x-ray beam 
from the target spot. 

Ry is another diagnostic x-ray tube 
used to make anteroposterior views of 
the sella turcica. An adjusting screw on 
the head holder permits lateral movement 
of the patient’s head (along the Z-axis) 
until the center of the sella turcica lies 
in the axis of rotation of the head (the 
X-axis). Figure 8 is a roentgenogram of 





Fig. 9. 


the X-axis) and anteroposteriorly (along 
the Y-axis) until the centers of the x-ray 
beam and proton beam pass through the 
center of the sella turcica. This is illus- 
trated in the upper portion of Figure 7, 
which shows a head in position for treat- 
ment (21). A radioautograph of the 


proton beam, shown in the lower portion of 
the figure, was prepared for the same 


Patient in position for proton pituitary irradiation. 


a head in position for treatment (21). 
The medial margins of the orbits, the 
anterior clinoid processes, and the mid- 
point of the roof of the sphenoid sinus 
are useful in defining the mid-point of the 
sella turcica. 

During the first irradiation  seamice, 
six to eight sets of diagnostic films wert 
usually needed to bring the patient's 
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head into alignment. At subsequent se- 
ances the adjusting screws on the head 
holder were pre-set to positions which 
had previously given proper alignment, 
and usually one or two sets of positioning 
roentgenograms sufficed. 

Figure 9 shows a patient in position 
ready for pituitary irradiation (21). The 
proton beam will enter through the steel 
tube in the upper part of the picture. 


pomlemee—) 5) op ) 





Fig. 10. Autoradiograph of the proton beam on a 
film placed at the site of the pituitary in a Lucite phan- 
tom cranium which was subjected to a complete 
schedule of rotations and position angles. 


The fiberglass-and-plastic mask holds the 
head rigidly in the head rotator. The 
diagnostic x-ray sets used in alignment are 
shown on the left above and below. 

Let us now return again to Figure 6 
for further consideration of the irradiation 
technic. During the course of irradiation 
the patient's head was rotated slowly 
from side to side about the vertebral 
axis (X-axis); in most cases, unless disease 
in the cervical vertebrae prevented it, the 
rotation was 35° to either sde (@ = 
10°). The irradiation was, for the most 
part, administered in increments of 1,000 
rad, each increment being delivered from 
a different direction by rotating the patient 
and treatment table (changing @). By 
this means the beam was delivered in 
cones, all with apices in the sella turcica, 
ranging from 35° below to 35° above the 
coronal plane passing through the sella. 
In other words, the angle 6 was varied 
through a total angle of 70° in eleven 
steps 7 1/2° apart. 

In summary, the apparatus is contrived 
so that no matter how the patient’s head 
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dose at the center of the pituitary, along the three 
major axes. 


is turned the proton beam always passes 
through the sella turcica. The pituitary 
thus receives the greatest amount of 
radiation, while the dose delivered to 
structures removed from the pituitary 
varies inversely as the square of the dis- 
tance. 

Figure 10 is a radioautograph of the 
proton beam on a film placed in the 
Lucite head phantom and exposed to a 
full set of rotations and position angles 
corresponding to the entire irradiation 
schedule for the human being (21). The 
blackened area is the region of high dose 
and corresponds closely in size and shape 
to the human hypophysis 

Figure 11 shows the dose distribution 
along the three major axes of the head, 
X (longitudinal), Y (posteroanterior), 
and Z (lateral) (21). The data were ob- 
tained densitometrically from films placed 
in the Lucite phantom head at various 
distances from the pituitary in regions 
traversed by the proton beam. At the 
cranial nerves and temporal brain lobes 
the dose level is 10 to 20 per cent of the 
peak dose at the center of the hypophysis. 
Parts of the optic nerves receive 20 to 
30 per cent of the peak dose, while most 
of the optic chiasm and hypothalamus are 
virtually free from irradiation. 

The relationship between isodose curves 
and anatomical structures around the 
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Fig. 12. Isodose curves plotted on a schematic diagram of a transverse section through 
the center of the sella turcica. 

Fig. 13. Isodose curves plotted on a schematic diagram of a top view of the sella 
turcica. In both Fig. 12 and Fig. 13 the dose at the center of the sella turcica is taken as 
100 per cent 


hypophysis is shown in Figure 12, which sella as seen from above, with superim- 
is a schematic drawing of a transverse posed isodose curves (21). 

section through the center of the sella. Between September 1954 and Septem: 
Figure 13 is a schematic drawing of the ber 1955, 26 patients with metastatic 
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breast cancer received pituitary irradia- 
tion. Patients were selected for irradia- 
tion on the basis of several criteria: (1) 
There must have been objective evidence 
of progressing metastases. (2) The patient 
should have received all indicated con- 
ventional surgical and radiological treat- 


ment. (3) Wherever practicable, the pa- 











Bone LUNG SKIN 


tient should have received a trial of hor- 
mone therapy, adrenalectomy, and re- 
moval or roentgen irradiation of the 
ovaries. No patients were rejected be- 
cause of the advanced state of their 
disease; many of the earlier cases were 
nearly terminal when first seen. 

Sixteen patients, including the first 13 
irradiated, had previously undergone bi- 
lateral adrenalectomy and oophorectomy, 
with remissions lasting from _ several 
months to several years. Of the other 10 
patients, 3 had had only bilateral oopho- 
rectomy, and 7 had had neither adrenalec- 
tomy nor oophorectomy. 

Nineteen of the patients had bone 
metastases; at least 8 of these had addi- 
tional metastases in the lung and 4 had 
known metastases in the liver. The 7 
patients without osseous involvement had 


QSSEOUS METASTASES 
NO OSSEOUS METASTASES 
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Metastatic involvement of the patients when first seen. 


metastases in the skin, lungs, or viscera. 
Figure 14 summarizes the metastatic in- 
volvement for the series when the patients 
were first seen. 

Proton irradiation of the pituitary was 
given in fractionated doses, three times 
weekly. The patients seen in the earlier 
period of the study received small doses 
per seance, and the course of irradiation 
covered a protracted period. As the work 
progressed and the safety factor could be 
evaluated, the amount of irradiation ad- 
ministered to the hypophysis and the cu- 
mulative total were increased, while the 
time required for the entire course of 
irradiation was shortened. Thus, the first 
patient received 14,000 rad during a 
sixty-three-day interval, while some of 
the later patients received as much as 
30,000 rad in six seances within a two- 
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week period. Figure 15 summarizes the 
irradiation schedule. 

Several patients complained of head 
pain following irradiation seances. This 
could be ascribed to manipulation of the 
neck during rotation or to pressure from 
the head mask. Neither during nor after 
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pituitary irradiation have been radioiodine 
uptake by the thyroid and twenty-four. 
hour urinary pituitary gonadotropin ey. 
cretion. Figure 16 shows the changes jg 
radioiodine uptake following pituitary irra. 
diation. Of 18 patients for whom data 
are available, there was marked depression 
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Fig. 16. Changes in twenty-four-hour thyroid radioiodine uptake following pituitary 


irradiation. 
in that group. 


irradiation were any auditory, visual, or 
olfactory auras experienced. No indica- 
tions of increased intracranial pressure, 
as manifested by papilledema, hyperther- 
mia, vomiting, or vasomotor changes, 
were noted. No electrolyte disturbances 
were detected following irradiation ses- 
sions. 

A few weeks following completion of 
irradiation, 5 patients, those receiving the 
heaviest irradiation, experienced severe 
head pains, lasting for a few days. They 
were usually described as throbbing, sharp, 
deep within the skull, and were relieved 
by aspirin. In all cases they soon disap- 
peared completely. They resembled the 
headaches associated with acromegaly and 
other pituitary disorders. 

The most valuable criteria for assessing 
changes in pituitary function following 


The numeral above each column denotes the number of patients averaged 


of iodine uptake in 11, in many instances 
reaching values as low as 5 per cent. 
In 6 patients there was no significant 
change in radioiodine uptake, although in 
4 of the 6 it was initially low. In one 
patient there was a slight rise. In 8 of 
16 patients for whom complete data are 
available there was a marked drop in 
urinary excretion of pituitary gonadotro- 
pins. In 7 patients there was no change 
after irradiation, but in these the excre- 
tion was originally at the lowest concentra- 
tion detectable, 5 mouse units. Only | 
patient showed a permanent rise. Fig- 
ure 17 shows the changes in urinary gonad- 
otropin excretion following irradiation. 

In an effort to assess the state of activity 
of the disease, several laboratory tests 
were performed routinely—protein-bound 
iodine, alkaline and acid phosphatase, 
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urinary calcium excretion, coagulability 
of serum proteins, and urinary cortico- 
steroid excretion. Details of these de- 
terminations will not be presented in this 
paper, which will be confined to clinical 
evaluation and the objective results of 
roentgen examination. 
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pigmentation, thinning of the eyebrows, 
absence of sweating, or loss of normal 
greasiness of the axilla, changes found by 
Sheehan and Summers in women with 
proved post-partum necrosis of the 
pituitary (24). The initial breast lesion 
in one patient changed markedly over a 
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Fig. 17. 
following pituitary irradiation. 
of patients averaged in that. group. 


Serial skeletal and chest surveys were 
made regularly in all patients. Besides 
5 patients who showed some healing of 
osseous lesions, there were 2 patients in 
whom the bony metastases remained sta- 
tionary for several months. In one pa- 
tient recurrent pleural effusion, with de- 
monstrable tumor cells, resolved after 
irradiation and has not recurred in sixteen 
months. In 3 others, pulmonary metas- 
tases remained stationary for as long as 
a year after irradiation. 

Clinical changes following pituitary ir- 
radiation included development in 3 pa- 
tients of diabetes insipidus, which was 
managed satisfactorily by vasopressin tan- 
nate in oil, then by posterior pituitary 
principle nasal insufflation. The patients 
have not shown complete loss of pubic or 
axillary hair, absence of normal skin 


Changes in twenty-four-hour urinary pituitary gonadotropin excretion 
The numeral above each column denotes the number 


period of several months in consistency and 
size, no longer being palpable. The af- 
fected portion of the breast became freely 
movable upon the underlying tissue. 
Biopsies, however, still disclosed the pres- 
ence of tumor cells. 

One patient with abdominal carcino- 
matosis had required, prior to irradiation, 
frequent paracenteses. During a surgical 
attempt at adrenalectomy and oophorec- 
tomy the intraabdominal metastases pre- 
cluded this procedure, and she was selected 
for pituitary irradiation. At the time of 
starting irradiation, colloidal chromic ra- 
diophosphate was instilled into the peri- 
toneal cavity, and the patient did not 
require paracentesis for over a year. 

Upon the clinical appearance of the 
need for replacement therapy, the pa- 
tients were given thyroid extract, 1 to 
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Fig. 18. Sagittal section of the pituitary gland from 
a patient who received 26,000 rad in twelve days and 
survived seven months 




























Fig. 20. The sella turcica of a patient who received 
30,000 rad in twenty-one days and survived fourteen 
months. (Photograph by Barry Evans, Berkeley, 
Calif.) 


There was a marked difference in the 
pituitaries of patients who had received 
low (13,000 through 19,000 rad), medium 
(20,000 through 26,000 rad), and high 

7 (more than 27,000 rad) levels of irradia- 

Fig. 19. Microscopic appearance of the thyroid ‘ ‘ 4 
gland in the patient of Fig. 18. This patient received tion. Damage was discernible grossly 
no thyroid extract. in those patients who received medium and 

high levels of irradiation and survived for, 
grains daily, and prednisolone, 10 to say, five months. Histologic evidence of 
milligrams daily, with satisfactory damage was apparent in all patients who 
response. The adrenalectomized patients received over 20,000 rad, regardless of the 
were, of course, continued uninterruptedly interval between irradiation and death. 
on a maintenance cortisone schedule. Among those receiving less than 20,000 
Several patients prior to irradiation had_ rad, microscopic examination showed ne- 
been placed on testosterone by their own  crosis infrequently; and the moderate 
physicians, and this was continued, pri- fibrosis, increased vascularity, and shrink- 
marily for its protein anabolic effect, age of cells from the basement membrane 
since it had been unsuccessful in retarding were not considered confirmatory of irra- 
metastatic extension. diation damage. 

Two patients now survive, both sixteen No gross evidence of injury has been 
months post-irradiation. One is still in detected in the brains or cranial nerves. 
remission; the other had a remission for Microscopic examination of the speci 
nearly a year and is now failing. mens is kindly being done by Dr. Nathan 

Twenty-two of the 24 deceased patients Malamud, Associate Clinical Professor 
have come to necropsy. The effects of of Neuropathology, Department of Pathol- 
proton irradiation upon the pituitary and ogy, University of California School of 
target organs will be discussed briefly. Medicine, San Francisco, but this is 4 
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PROTON IRRADIATION OF PITUITARY AND ITS METABOLIC EFFECTS 





es « 


*. 


Fig. 21. The pituitary remnant dissected from the sella turcica of Fig. 20 and sectioned in the mid-sagittal plane 
(Photograph by Barry Evans, Berkeley, Calif.) 


laborious task, and results of serial sections 
on all specimens are not yet available. 
Among the completed studies, including 
those on patients who had the highest 
levels of irradiation, there has been no 
evidence of irradiation damage to the brain 
or nerves. 

Microscopic examination of the adrenal 
glands could lead to no definite conclusions 
because supportive corticosteroid therapy 
was given. Similarly, microscopic exam- 
ination of the ovaries was not informa- 
tive because of x-ray castration or the 
use of testosterone in the few patients 
with intact ovaries. 

Microscopic examination of the thyroids 
showed involution at all levels of irradia- 
tion for all survival times. Several pa- 
tients died without receiving thyroid ex 
tract. 

To see just how well the proton beam 
can destroy the pituitary, reference may 
be made to Figure 18, which shows a 
sagittal section from a patient who re 
ceived 26,000 rad in twelve days. Much 
of the center of the gland has been de- 
stroyed. Figure 19 shows the thyroid 
from this patient. Note that the acini 
are full of colloid, that there is no vacuoliza 


tion in the periphery of the colloid, and 
that the epithelium is flat. This patient 
did not receive thyroid extract. 

The outstanding example of what has 
thus far been achieved with pituitary 
irradiation is illustrated by Figure 20, 
which shows the sella turcica of a patient 
who received 30,000 rad and survived 
fourteen months. There appears to be 
nothing whatever in the sella. Dissection 
produced only a 1.0-mm. thick sellar 
lining. This pituitary remnant, together 
with its investing membranes, is shown in 
Figure 21. The microscopic section is 
shown in Figure 22. 

In conclusion, may I say that I have not 
come here as a proponent of destruction or 
extirpation of the pituitary gland in 
metastatic cancer. I believe that we 
have achieved our purpose. . .the destruc- 
tion of a deep-seated organ without dam- 
age to the intervening tissues. I be- 
lieve that some of our patients have been 
benefited and that we have demonstrated 
that we can depress pituitary function 
and destroy the pituitary without sub- 
jecting the patient to a craniotomy, with 
its mortality and morbidity. Whether or 
not hypophysectomy earns a lasting place 
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in the palliation of metastatic cancer 
indeed, whether it is effective beyond 
adrenalectomy and oophorectomy—must 
await the combined test of the many work- 
ers now investigating the problem. I be- 
lieve that our technic will be of value 
in’ the treatment of pituitary tumors, 
malignant exophthalmos, and, perhaps, 
Cushing’s disease. 

{“ Rather, I come to you as a physicist 
turned doctor, to suggest that the technic 
and accelerating machines which have 
ushered in the nuclear era may, in a less 
cumbersome and less expensive form, 
become a part of the radiologist’s thera- 
peutic armamentarium, providing him with 
an agent of precision and penetrating 
power far exceeding any he now has. 
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PROTON IRRADIATION OF PITUITARY AND ITS METABOLIC EFFECTS 


SUMMARIO IN INTERLINGUA 
Irradiation a Protones del Glandula Pituitari e Su Effectos Metabolic 


Post experimentos in rattos e canes, ir- 
radiation a protones del glandula pituitari 
esseva executate in humanos. Inter sep- 
tembre 1954 e 1955, 26 patientes con 
cancere avantiate del pectore recipeva 
irradiation pituitari a protones. Omne le 
patientes monstrava metastases progres- 
sive, e omnes habeva previemente essite 
tractate per medios conventional. Le 
irradiation esseva applicate in doses frac- 
tional con totales de 14.000 a 30.000 rad. 

Duo patientes viveva post 16 menses: 
le un in remission e le altere con recurrentia 
de symptomas post un anno. 

Evidentia histologic de un lesion del 
glandula pituitari esseva constatate al 
autopsia in omne le patientes qui habeva 


recipite plus que 20.000 rad. Nulle macro- 
scopic lesiones del cerebro o del nervos 
cranial esseva detegite. Le thyroides 
monstrava involution a omne nivellos de 
dosage. 

Durante que destruction o extirpation 
del glandula pituitari non es recommendate 
super le base de iste studio como tracta- 
mento de cancere metastatic, il ha essite 
demonstrate que un organo de sito pro- 
funde pote esser destruite per irradiation 
a protones sin insulto a tessuto inter- 
mediari. Il pare que certes del patientes 
ha beneficiate del manovra, e le function 
pituitari esseva deprimite sin le necessitate 
de craniotomia con su associate morbiditate 
e mortalitate. 








Radiologic Aspects of Operable Heart Disease 
Ill. The Hazards of Retrograde Thoracic Aortography: 





A Survey! 


HERBERT L. ABRAMS, M.D. 


HE USEFULNESS of retrograde thoracic 
Hf Yoreetniveecoren as a diagnostic adjunct 
in operable cardiovascular lesions has fre- 
quently been stressed (2-4, 11, 17, 23, 24). 
The hazards of this procedure have been 
incompletely explored in the past, although 
a number of deaths and serious reactions 
have been attributed to it (3, 12, 14, 16, 
18, 20, 22, 25, 28, 29, 31-35). It seemed 
worthwhile, therefore, to attempt to arrive 
at some reasonable estimate of the dangers 
of retrograde thoracic aortography as per- 
formed in many centers throughout the 
world, in an effort: (a) to provide a frame 
of reference in which the potential value 
of the information to be gained might be 
balanced against the risk, and (5) to de- 
termine which technic seemed safest, and 
what safeguards might be employed to 
minimize the risk. 
METHODS AND MATERIAL 
Questionnaires were sent to 170 insti- 
tutions in the United States, Canada, 
England, France, Sweden, Denmark, Ger- 
many, and South America, requesting in- 
formation as to the site of injection, the 
type, concentration, and volume of medium 
used, premedication and anesthesia, re- 
actions, and the indications for the proce- 
dure. A special data sheet for noting all 
factors involved in deaths following tho- 
racic aortography was included. 
RESULTS 
1. The Response: Responses’ were 
forthcoming from 104 of the 170 institu- 
tions circularized. Of these, 59 answered 
yes to the question, ‘Do you perform retro- 
grade thoracic aortograms?” Forty-one 


1 From the Department of Radiology, Stanford University School of Medicine, San Francisco, Calif. 


of these 59 supplied sufficient data to be 
subjected to analysis. 

2. Death im Thoracic Aortography 
(Tables I-V): Twenty-nine deaths were 
reported in a total series of 1,706 thoracic 
aortograms. This represents a mortality 
of 1.7 per cent and includes all types and 
concentrations of media and sites of in- 
jection. 

A. The Contrast Agent: The concen- 
tration of the medium employed was a 
significant factor (Tables II and III). In 
370 cases in which a 30 per cent or 35 per 
cent concentration of the medium was 
used there was only 1 death, contrasted 
with 24 deaths in 1,162 cases in which a 70 
per cent concentration was employed.’ 
The death rate with the more highly con- 
centrated media was thus about eight 
times as high as with lower concentrations. 

No conclusive statements can be made 
about the effect of total dosage. It is of 
interest, however, that in 11 of the 29 fatal 
cases two or more injections of the opaque 
medium were employed. Inspection of 
Table I reveals that many of the deaths 
followed the use of a high total dose, and 
this was also true of some of the severe 
non-fatal reactions. 

No inferences can be drawn regarding the 
relative safety of media of different chem- 
ical composition. For the bulk of the aor- 
tograms either Urokon or Diodrast was 
used, and there was a slightly higher death 
rate among the 368 cases in which Urokon 
was used than in the 1,229 in which Dio- 
drast was employed. (Seventeen deaths 
followed the use of Diodrast, a mortality 
of 1.4 per cent; 7 followed the use of Uro- 
kon, 1.9 per cent.) 


Presented 


at the Forty-second Annual Meeting of the Radiological Society of North America, Chicago, IIl., Dec. 2-7, 1956. 

2 The literature records an additional retrograde aortographic death purportedly associated with the 
use of a 35 per cent medium (29). 
had been employed (30). 
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This case was reviewed, and it was found that, in fact, 70 per cent Diodrast 
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816 HERBERT L. ABRAMS 


Brachial* Carotid 
Medium Artery Artery 


Cases Deaths Cases Deaths 
Diodrast 35% 287 26 
Diodrast 50% Ss 
Diodrast 70% 30 2 121 6 
Urokon 30% 28 21 1 
Urokon 40% 40 


Urokon 50% 


Urokon 70% 78 2 38 3 
Neo-Iopax 30% 5 
Neo-Iopax 75% 2 1 
Hypaque 50% 33 
Hypaque 90% 2 1 
Renografin 10 1 
No injection 

TOTAL 521 4 210 11 


injections. There were no deaths in this group. 


Tas_e III: THoracic AORTOGRAPHY CONCENTRA- 
TION OF MEDIA AND DEATH 


Number Number 





oncentration ~." Mortality 

Concentration (¢ ote ef mii fortality 
30%-35% 370 1 0.027% 
50% 128 2 1.60% 
70% orhigher 1162 24 2.07% 


B. The Site of Injection:* Reference 
to Table IV suggests that injection directly 
into the carotid artery increases the hazard. 
In such cases the mortality rate was higher 
than when brachial artery or catheter in- 
jections were utilized. The group of bra- 
chial artery injections is not entirely com- 
parable with the carotid artery injections 
because it includes more studies with 
media of lower concentration. When di- 
rect carotid and catheter injections of com- 


* By brachial artery injection is meant the direct 
counter-current injection of the opaque medium into 
the brachial artery with sufficient force so that it 
reaches and opacifies the thoracic aorta Carotid 
artery injection refers to the direct counter-current 
injection of the opaque medium into the carotid artery 
so that it reaches and opacifies the thoracic aorta 
Catheter injection refers to the injection of the opaque 
medium through a catheter threaded into the thoracic 
aorta via the radial, ulnar, brachial, carotid, or femoral] 
artery. (One hundred twenty of 967 catheter injections 
were done with the catheter inserted in the femoral 
artery and threaded cephalad in the aorta. In the bulk 
of the remaining catheter ixjections, the sites of inser 
tion of the catheter were the radial, ulnar, and brachial 
arteries, with a relatively small percentage inserted 
through the carotid artery A group of & injections 
were made by direct puncture, 1.c., the needle was in 
serted directly into the aortic arch from an anterior 
approach 


TaBLE II: THoracic AORTOGRAPHY. ROUTE OF INJECTION, MEDIUM, AND DEATHS 
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Catheter Direct Aortic 


in Aorta Puncture _— —_ a 

Cases Deaths Cases Deaths — eaths 

j 313 0 

26 l 34 l 

723 7 8 l 882 16 

44 l 

44 0 

12 12 0 

147 1 263 6 

3 8 0 

12 | 15 1 

6 1 39 l 

2 l 

32 43 0 

2 2 2 2 

967 13 8 1 1706 29 


* Seventy-three of the cases listed under Brachial Artery were actually counter-current ulnar or radial artery 


parable media are compared (Table V), 
the mortality rate following carotid injec- 
tion is significantly higher. 

C. Premedication and Anesthesia: 
About three-fourths of the procedures were 
performed under general anesthesia. 
Open-drop ether or intravenous Pentothal 
were the preferred agents. Premedica- 
tion given to those patients examined un- 
der local anesthesia usually included a 
combination of barbiturates and morphine, 
or barbiturates and Demerol. A number 
of workers routinely employed small doses 
of scopolamine or atropine. 

The data failed to support the idea that 
the use of general anesthesia augments the 
danger of the procedure. On the other 
hand, a number of the comments suggested 
that death was due to general anesthesia. 
Furthermore, the group of deaths occurring 
with local anesthesia was weighted by 2 
cases in which the patient died prior to the 
injection of any medium (Cases 21 and 23), 
2 instances in which the patients were 


THORACIC AORTOGRAPHY. ROUTE OF 
INJECTION AND DEATH 


TABLE IV: 


Number Number 


Loute : ) ality 
Rou of Cases of Deaths Mortalit; 
Brachial artery 521 4 0.71% 
Catheter in aorta 967 13 1.35% 
Carotid artery 210 11 5.24% 
Direct puncture 8 ] 

TOTAL 1706 29 1.70% 
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TABLE V: COMPARISON OF CATHETER AND CAROTID INJECTION OF COMPARABLE MEDIA 
ae: ———-—-Carotid Artery——-——-—-~ ————Catheter in Aorta——_—— 
Medium No. No. No. No. 
Cases Deaths Mortality Cases Deaths Mortality 
Diodrast 70% 121 6 5% 723 7 1% 
Urokon 70% 38 3 8% 147 1 0 7% 


moribund to begin with (Cases 16 and 17), cerebral necrosis. In the 3 instances in 
and 3 instances in which most of the me- which a clear-cut respiratory death oc- 
dium was injected by error into the in- curred, there seems a reasonable likelihood 
nominate or common carotid artery (Cases that this may have been due to medullary 
18, 19 and 22). damage following the injection of the 
D. Age: No clear cut influence of age opaque medium. In these cases, an initial 
on the risk involved was apparent. About respiratory apnea was sustained, without 
one-fourth of the examinations each were subsequent recovery. In 2 cases, death 
in the age group below one year, from one_ was attributed to heart failure, and in 2 
to ten years, from eleven to twenty years, to renal involvement with the subsequent 
and over twenty years. About two-thirds development of anuria and renal failure. 
of the brachial artery injections were in In 3 instances, the question of an anesthetic 
patients less than a year old, while most fatality was raised, but the mode of death 
of the carotid artery injections were in must be considered uncertain. In 1 case, 
patients below the age of 5. Conversely, death certainly occurred from hemorrhage, 
two-thirds of the patients receiving cathe- and in another from shock, and 4 patients 
ter injections were above the age of eleven. were said to have died from a combination 
Virtually all deaths in the younger groups of respiratory and cardiac failure. 
occurred under the age of one. Deaths in Two deaths in the catheter group oc- 
the older groups were usually in patients curred prior to injection. In 1 the cathe- 
past twenty. Between these two groups’ ter was thought to have lodged in a coro- 
was a rather large hiatus in which a con- nary artery, and in the second there was 
siderable number of examinations were profuse hemorrhage about the site of in- 
performed with relatively few deaths. sertion, followed by the development of 
E. Condition of the patient: Ascanbe shock and death. The position of the 
seen from Table I, about two-thirds of the catheter in the innominate or carotid artery 
patients who died were in poor condition was thought to play a significant role in 4 
at the time of the procedure. A number, other deaths. Thus, technical factors re- 
however, were in either fair or good condi- lating to the positioning of the catheter 
tion. Without knowing the exact status apparently contributed to at least 6 of the 
of all patients in whom the procedure was_ 13 catheter fatalities. 
performed without reaction, no comparison 3. Severe Non-Fatal Reactions (Table 
of death rates can be made in this regard. VI): A. Hemiplegia, with gradual return 
F. Mode of Death: Among those cases of function in a few days to a few months, 
in which the factors responsible for death developed in 13 patients. In 11 of these, 
seemed most clear, brain damage and the a 70 per cent concentration of the contrast 
complications thereof were noted in 9, the agent was employed; in 2, a 50 per cent 
largest single group among the deaths. In concentration. In a number of instances 
these patients, convulsions, hemiplegia, the total dose was large. The injection 
aphasia, and coma developed and death route was via a catheter in the aorta in 8 
occurred in hours to days. Among the and directly into the carotid artery in 4. 
pathologic findings described in these cases In a few instances, some residual evidence 
were cerebral edema, cerebral ‘‘damage,’’ of the hemiplegia remained over a long 
acute hemorrhagic foci in the brain and period of time. 
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Infant 


Infant 
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Child 


Adult 


Adult 


Adult 
Adult 
Adult 
Aduit 
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TABLE VI: 


Site of 
Injection 


Carotid artery 


Carotid artery 
Carotid artery 


Catheter in aorta 


via brachial artery 


Catheter in aorta 
via carotid artery 
Catheter in aorta 
via carotid artery 
Carotid artery 
Catheter in aorta 


Catheter in aorta 


Catheter in aorta 
via femoral artery 


Catheter in aorta 
via femoral artery 


Catheter in aorta 
via femoral artery 


Catheter in aorta 
via ulnar artery 


Catheter in aorta 
via ulnar artery 


Catheter in aorta 
via brachial artery 


Catheter in aorta 
via carotid artery 

Catheter in aorta 
via brachial artery 

Carotid artery 


Catheter in aorta 
via femoral artery 


Catheter in aorta 
via radial artery 
Catheter in aorta 
via radial artery 
Catheter in aorta 
via radial artery 
Catheter in aorta 
via radial artery 
Catheter in aorta 


Catheter in aorta 
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THORACIC AORTOGRAPHY. 


Medium 


Diodrast 


Urokon 


Diodrast 


Diodrast 
Diodrast 


Diodrast 
Diodrast 


Diodrast 
Diodrast 


Diodrast 


Diodrast 


Diodrast 


Urokon 


Urokon 


Urokon 


Urokon 


Urokon 
Diodrast 
Urokon 


Urokon 


Diodras 


Diodras 
Diodrast 


Diodras 


Diodras 


Per Cent 
Concen- 
tration 


ABRAMS 


Nature of Reaction 
Hemiplegia 


Hemiplegia 
Hemiplegia 


Hemiplegia 
Hemiplegia 


Hemiplegia 
Hemiplegia 


Hemiplegia 

Hemiplegia and convul- 
sions 

Hemiplegia and convul- 
sions 

Hemiplegia 


Hemiplegia 


Hemiplegia and convul- 
sions 


Convulsions and cyan- 


OSIS 


Convulsions, disorien- 
tation, blindness. Se- 
vere renal reaction 
with oliguria and ure- 
mia 

Convulsions 


Convulsions 

Convulsions 

Convulsions, severe ap 
nea, arrhythmias 

Brown-Séquard 
syndrome 

Anuria 

Anuria 

Anuria 

Anuria 

Oliguria, flank pain, 


fever, albuminuria 
Dissecting aneurysm 
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SEVERE NON-FATAL REACTIONS 


Comments 


Gradual return of func. 
tion after = mam 
months ; 

Complete recovery 

Recovery after several 
weeks 

Slow recovery 

Temporary 


Transient 
Transient 


Temporery 
Transient 


Transient 


Transient; 3 injections 
of 20 c.c. Diodrast 
had been used 

Transient; 4 injections 
totaling 110 cc. of 
70% _ —Diodrast _ in- 
jected over 90-min 
period. Catheter tit 
in innominate artery 

Cleared in several days 
200 c.c. of 70% Uro 
kon used 

70% medium used by 
error. 
hours 

Recovery in 10 days 


Rapid recovery. Cath- 
eter slipped into ver 
tebral artery 

Transient. 
in carotid artery 

Temporary 


Recovery 


Cleared in two weeks 
55 c.c. of medium 
used 


Recovery 
Recovery 
Recovery 
Recovery 


Recovery in a few days 

Catheter became lodged 
above site of coarcta- 
tion, causing chest 
pain, Fresh, small 
dissection shown at 
surgery 


Recovery in 1) 


Catheter tip 
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B. Convulsions were noted following 
the procedure in 6 cases. In 1 of these, 
disorientation and blindness accompanied 
the convulsions, in another severe apnea 
and arrhythmias, and in a third, rather 
marked but temporary cyanosis. No per- 
manent sequelae were observed. 

Cc. A severe renal reaction with anuria 
or oliguria was observed in 6 cases: 5 
in which 70 per cent Diodrast and 1 in 
which 30 per cent Urokon was used. 
When recovery occurred, there was no evi- 
dence of residual renal damage. 

D. Two other severe reactions deserve 
mention. In an adult patient with coarc- 
tation of the aorta, the tip of the catheter 
became lodged just above the site of the 
coarctation, at which time the patient 
complained of chest pain. When surgery 
for the coarctation was undertaken, a 
small dissection of the aorta was observed 
just above the site of narrowing, thought to 
have been initiated by the catheter tip. 
In 1 other patient, a Brown-Séquard syn- 
drome developed, with gradual recovery 
after two weeks. 

4. Other Reactions: A. Cardiovascu- 
lar: Bradycardia was noted almost as 
frequently as tachycardia by most observ- 
ers. Mild arrhythmias were observed in 
many cases, and among those who rou- 
tinely employed continuous electrocardiog- 
raphy, electrocardiographic alterat:ons of 


minor degree were not uncommon. Extra- 
systoles, T-wave changes, and nodal 
rhythm were recorded. Changes were 


prominent in patients with a large patent 
ductus arteriosus. Moderate lowering ol 
blood pressure was described, and in a few 
instances a temporary shock-like state was 
reported. 

B. Respiratory: Although short pe- 
riods of apnea sometimes followed injection, 
hyperpnea was more commonly observed. 
In a small number of cases, Cheyne-Stokes 
respirations were reported. Cough was a 
common reaction, especially in the pres- 
ence of patent ductus arteriosus. 

C. Cerebral: Syncope and mental con- 
fusion, when they occurred, were usually 
associated with a major non-fatal reaction. 
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Those instances in which convulsions and 
hemiplegia occurred are considered under 
the major non-fatal reactions. 

D. Miscellaneous: Vomiting followed 
aortography in some cases, but was usu- 
ally associated with general anesthesia. 
Delayed allergic reactions, with pruritus 
and fever, were noted occasionally. In 1 
case a temporary brachial plexus palsy 
followed the procedure. In another, an 
inflammatory reaction occurred in an ar- 
teriovenous malformation about the shoul- 
der. Gangrene of 4 fingers of the right 
hand following brachial artery catheteri- 
zation was reported in 1 adult. There 
were 2 instances of ischemia of the hand 
after radial artery catheterization, both 
of which improved over a period of months. 
A single report of appearance of the me- 
dium in the superior vena cava following 
brachial artery catheterization and injec- 
tion indicated that a small rupture in the 
artery had occurred. This was substan- 
tiated by the appearance of a hematoma, 
but no permanent arteriovenous fistula 
resulted. One description of a post-aor- 
tographic reaction resembling mesenteric 
thrombosis was included, and a case of 
rather severe laryngospasm was also noted. 

5. The Maximum Number of Injections: 
In about half of the responding institu- 
tions, one injection was considered the 
maximum for each procedure. Most of 
the remaining replies indicated that 2 in- 
jections were permissible. Four observers 
thought that more than 2 were safe if the 
patient was in good shape. No correlation 
between the number of deaths at a par- 
ticular institution and its practice in this 
respect could be ascertained. 

6. Recommended Dosage: A large vari- 
cty of dosage schedules were submitted, 
most of which fit into the following range: 
0.5 to 1 ¢c.c. per pound of body weight for 
the 30-50 per cent media in infants and 
children, and 0.25 to 0.33 ¢.c. per pound 
for 70 per cent media in adults. 

7. Continuous Electrocardiography: 
Only one quarter of those performing tho- 
racic aortography used continuous electro- 
-ardiography, and some felt it was quite 
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unnecessary. One observer stated: “It 
makes no difference whether blood stops 
moving because of ventricular standstill or 
ventricular fibrillation. In either event, 
I would open the chest immediately. 
Why then delay the procedure with the 
electrocardiogram ?”’ Another’ wrote: 
‘“Electrocardiographic tracings are de- 
sirable but probably will not foretell a 
catastrophe.” Still a third felt that they 
were of considerable importance in fore- 
warning of an impending general reaction, 
and that electrocardiographic changes 
might precede, if only by a short time, se- 
vere symptomatic manifestations, par- 
ticularly in patients under general anes- 
thesia. 


DISCUSSION 


The indications for retrograde thoracic 
aortography vary in different institutions. 
By those who replied to the questionnaire, 
aortography was considered most reward- 
ing in the detection of patent ductus ar- 
teriosus as a cause of heart failure in in- 
fancy, in delineating coarctation of the 
aorta in infants with heart failure, and in 
differentiating patent ductus arteriosus 
from aortic septal defects (here it is im- 
portant that the catheter technic be em- 
ployed, in order to opacify the root of the 
aorta). Aneurysm of the thoracic aorta, 
prior to surgical repair, aneurysm of the 
sinus of Valsalva with fistula into the right 
ventricle, bizarre anomalies of the aortic 
arch, and, in some instances, coarctation 
of the aorta in children and adults (es- 
pecially in unusual sites) were thought to 
warrant aortographic study, although 
many considered special studies unneces- 
sary in coarctation. In patent ductus 
arteriosus in older children and adults, car- 
diac catheterization was felt by most ob- 
servers to give more information. Other 
indications mentioned by some respond- 
ents included the tetralogy of Fallot with 
pulmonary atresia, for demonstration of 
the vascular supply to the lung; truncus 
arteriosus, for determination of the origin 
of the pulmonary arteries; coarctation, 
postoperatively, in order to show the site 
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of repair; arteriovenous fistula of the 
great arteries of the aortic arch, pulseless 
disease, dissecting aneurysm, aortic jp. 
sufficiency, and visualization of the coro. 
nary arteries. 

Since retrograde thoracic aortography, 
like all procedures involving the intravas. 
cular injection of contrast media (27), hasa 
significant morbidity and mortality, this 
risk must be weighed against the usefulness 
of the information to be derived in each 
instance. Unlike angiocardiography, thor- 
acic aortography is unlikely to exert a 
direct effect upon the heart and the lungs 
except in the presence of patent ductus 
arteriosus or following injection into the 
coronary arteries. Unless the injection is 
through a catheter adjacent to the sinuses 
of Valsalva, the opaque medium seldom 
reaches the coronary circulation in signifi- 
cant amounts, and, indeed, in the retro- 
grade brachial injection, the root of the 
aorta is rarely opacified. 

The fact that  electrocardiographic 
changes follow thoracic aortography does 
not constitute evidence of a direct effect on 
the heart in these cases, since similar altera- 
tions are noted following encephalography 
(6), electric shock (21), and intracarotid 
Diodrast injection (19). Although some of 
the opaque medium eventually reaches the 
lungs after transit through the brain and 
right heart, it is too dilute to produce signifi- 
cant or direct respiratory reactions, and 
these reactions are therefore probably 
mediated by the medullary respiratory 
centers. That the brain is the major cen- 
ter of post-aortographic reactions is cor- 
roborated by study not only of the deaths, 
but also of the severe non-fatal reactions, 
in which convulsions and hemiplegias pre- 
dominate. 

The knowledge that all of the iodinated 
contrast media in general use are capable 
of producing profound cerebral damage is 
not new. Broman and Olsson have dem- 
onstrated that breakdown of the blood- 
brain barrier occurs following the injection 
of Diodrast into the carotid artery and that 
respiratory paralysis may develop (9). 
They also noted that edema and punctate 
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hemorrhages were visible histologically if 
the dosage of Diodrast was high enough 
(8, 10). They have pointed out that the 
severity of the disturbance of permeability 
is related to the concentration of the 
medium and to the duration of its action, 
that the injury is reversible if slight, and 
that pre-existing cerebral tissue changes 
increase the risk of disturbing cerebral 
vascular permeability (26). Their find- 
ings have been amply confirmed in sub- 
sequent investigations (5, 7, 15, 19) and in 
clinical studies (1, 13). 

A thorough appreciation of the cerebral 
effects of the contrast agents is integral to 
any approach which attempts to diminish 
severe reactions. In contrast to angiocar- 
diography, in which the opaque medium 
usually becomes diluted in the heart and 
lungs before reaching the brain, the me- 
dium in thoracic aortography may enter 
the carotid arteries and the cerebral cir- 
culation in relatively concentrated form. 
It most closely approximates the conditions 
in cyanotic congenital heart disease with 
right-to-left shunt into an overriding or 
transposed aorta; and it is hardly coin- 
cidental that the highest mortality in 
angiocardiography is among infants and 
children with cyanotic congenital cardiac 
anomalies! 

There were 2 deaths and a number of 
severe non-fatal reactions caused by renal 
injury, and certainly the effect on the 
kidney is another serious consideration. 
Probably pre-existing renal damage with 
associated azotemia should be considered 
a contraindication to the performance of 
thoracic aortography. 

The technical errors attendant upon 
catheter aortography have already been 
mentioned. The catheter should be in the 
mid-ascending aorta at the time of injec- 
tion. 

Finally, the role of general anesthesia as 
an additional hazard remains to be noted. 
In3 instances, death was thought to be due 
to the general anesthetic. In spite of this, 
there is no objective evidence in the survey 
that general anesthesia augments the risk 
of thoracic aortography. 
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RECOMMENDATIONS 


The following recommendations seem 
reasonably designed to diminish the risk of 
retrograde thoracic aortography: 

1. Carotid Compression: This should 
be routinely employed during the injec- 
tion period. A rectangular lead cape for 
the hands of the member of the team per- 
forming the compression can easily be con- 
structed, or lead gloves with index-finger 
cut-outs may be applied. If carotid com- 
pression is effective, relatively little of the 
medium will reach the brain except through 
the vertebral arteries. These cannot be 
effectively compressed. 

2. Concentration of the Medium: In 
infants and children under four, 70 per cent 
concentrations should not be employed. 
Diodrast 35 per cent and Hypaque 50 per 
cent are quite satisfactory, and the latter 
may be used in older children and small 
adults. For most adults, a 70 per cent 
concentration is required. Since the 70 
per cent media are responsible for more 
deaths than the 35 per cent media, they 
must be used cautiously. No deaths are 
on record following the retrograde brachial 
injection of 30-35 per cent media. 

3. Dose of the Medium: A dosage scale 
should be constructed in each institution 
based on the smallest volume consistent 
with a satisfactory examination. The 
practice of using huge amounts to insure 
opacification more dense than diagnostic 
considerations require is hardly sound 
Sample dosage schedules have been pub- 
lished (3, 4, 24). In adults, 20 to 30 c.c. 
of a 70 per cent contrast agent should prove 
adequate for opacification of the thoracic 
aorta. 

4. Second Injections: We have not hesi- 
tated to employ a second injection of 35 
per cent Diodrast in infants and children 
when the first injection failed to yield a 
diagnostic examination. This should not 
be done if there has been a significant re- 
action to the first injection. In adults, it 
seems prudent to eliminate second injec- 
tions of 70 per cent media when possible. 
Since repetition of the injection is more of- 
ten than not necessitated by technical 
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failures, the technic should be carefully 
planned and all details considered before 
the first injection. 

5. Carotid Injection: Direct counter- 
current injection through the carotid ar- 
tery appears to increase the risk signifi- 
cantly and should be discontinued as a 
routine method of opacifying the aorta. 

6. General vs. Local Anesthesia: We 
feel strongly that a general anesthetic in- 
creases the hazard, and that all procedures 
should be done under local anesthesia. 
That this survey has produced no statisti- 
cal evidence to support this position does 
not contravene the difficulty of detecting 
incipient reactions in the anesthetized 
patient, or the potential hazard of summa- 
tion of the effect of the contrast agent on 
the respiratory center and the respiratory 
depressant effect of the anesthetic. 

7. Catheter Positioning: It is desirable 
always to use an opaque catheter or to 
make it opaque with a small volume of the 
contrast agent. Its position must be care- 
fully checked just prior to injection, and 
there must be absolute certainty that it is 
not in the innominate or carotid artery. 
Similarly, care must be exerted when the 
tip is in the ascending aorta that the in- 
jection not be made directly into a coronary 
artery. 

8. The Patient's State of Hydration: 
That portion of the contrast medium which 
travels down the abdominal aorta and 
reaches the renal artery will be excreted 
by the kidneys in high concentration. 
Only a small fraction is filtered through 
the glomeruli, the bulk of the medium 
being excreted by the tubular cells. If the 
patient is dehydrated, the contrast agent 
will pass through the kidney in even higher 
concentration, and with the small volume 
of urine being produced, the danger of a 
nephrotoxic effect may be augmented. It 
is thus important that all patients be ade- 
quately hydrated prior to aortography. 

9. Continuous Electrocardiography: In 
spite of the fact that many observers 
consider electrocardiography superfluous, 
it seems wise when dealing with a compli- 
cated diagnostic procedure to utilize every 


HERBERT L. ABRAMS 








June 1957 


possible sign of reaction. The presence of 
marked T-wave changes during an initial 
unsatisfactory injection might thus pre. 
clude a second injection at the time of the 
procedure. If a severe arrhythmia de. 
velops, it is useful to have precise infor. 
mation as to its character prior to instityt. 
ing therapy. 

10. Arterial Repair: It is essential that 
continuity be reestablished whenever pos. 
sible in arteries which have been canny- 
lated for aortography. This can usually 
be done in all but the smallest infants. In 
some instances, we have been forced to 
sacrifice the brachial artery, but the collat- 
eral circulation is apparently sufficiently 
elastic in infants so that we have observed 
no subsequent impairment of circulation 
in the forearm or hand. In adults, how- 
ever, this occurred in a few instances. In 
order to decrease the possibility of throm- 
bosis, a continuous infusion of normal sa- 
line into the artery should be maintained 
immediately before and after injection of 
the opaque medium. 

11. Sensitivity Tests: We routinely in- 
ject 0.5 c.c. of the contrast agent prior to 
the procedure and observe the patient’s re- 
actions, as well as the electrocardiographic 
strip, before proceding. In a few instances 
this has caused us to change the medium, 
but there seems to be very little correla- 
tion between sensitivity testing and major 
reactions. Medicolegal factors dictate the 
routine employment of sensitivity testing. 

12. Contraindications: Severe acute or 
chronic renal disease with azotemia and 
severe diffuse cerebral disease should prob- 
ably preclude the use of thoracic aortog- 
raphy. A known history of allergy war- 
rants careful consideration of the desira- 
bility of undertaking the procedure. 

Finally, a word must be said about the 
team aspects of this technic. Thoracic 
aortography should not be considered a 
simple radiologic study, to be performed 
casually without prior preparation. The 
pediatrician, cardiologist, internist, sur- 
geon, anesthesiologist, and radiologist may 
all be intimately concerned with the pro- 
cedure, and hence aortography must be a 
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collaborative effort. Final responsibility 
should rest with the radiologist, however, 
and it is for him to judge whether the in- 
dications are sound and the information to 
be obtained sufficiently important to jus- 
tily the risk. As proficiency with the 
technic increases, the appreciation and use 
of adequate safeguards will reach a point 
where technical errors contributing to the 
risk are minimized. This implies that the 
procedure has its greatest usefulness in 
institutions where a large volume of oper- 
able cardiovascular disease is handled. 
Reasonable familiarity with the potential 
risk is mandatory if thoracic aortography is 
to continue to serve a useful function. 


SUMMARY AND CONCLUSIONS 

1. Twenty-nine deaths were recorded 
in a series of 1,706 thoracic aortographic 
examinations. 

2. When a 70 per cent concentration of 
the medium was employed, the mortality 
rate was eight times higher than with con- 
centrations of 30-35 per cent. 

2. Retrograde carotid injection was at- 
tended by a higher mortality than brachial 
or catheter injection. 

4. No deaths followed the use of retro- 
grade brachial aortography with 30-35 per 
cent media. . 

5. Most of the deaths and severe reac- 
tions appeared to be associated with cere- 
bral damage. Severe renal reactions were 
also noted, as were cardiac and respiratory 
disturbances. 

6. A number of recommendations are 
made, designed to forestall severe reactions. 
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SUMMARIO IN INTERLINGUA 


Le Hasardos de Aortographia Thoracic Retrograde: Un Revista 


Un revista del hasardos de aortographia 
thoracic retrograde esseva facite super le 
base del responsas a un questionario in- 
viate a 170 institutiones de Nord- e Sud- 
America e de Europa. Esseva trovate que 
45 institutiones non utilisa iste manovra. 
Inter le 59 institutiones que reportava lor 
uso de illo, 41 suppleva informationes ap- 
propriate pro le analyse. 

Vinti-nove mortes e 26 sever complica- 
tiones non-mortal esseva reportate in un 
total de 1.706 aortogrammas thoracic. Le 
mortalitate amontava a 1,7 pro cento. 

Le concentration del substantia de con- 
trasto esseva un factor importante in le 
causation de complicationes. Le mor- 
talitate esseva circa octo vices plus alte con 
concentrationes de 70 pro cento que con 
concentrationes de 30 a 35 pro cento. 
Nulle assertion conclusive pote esser facite 
in re le effecto de varie dosages, sed il es 


notate que 11 del 29 mortes sequeva le uso 
de 2 o plus injectiones, e le dosages in 
multes del casos mortal esseva alte. 

Injectiones directe a in le arteria carotic 
esseva etiam recognoscite como un factor 
que augmenta le procentage del complica- 
tiones in comparation con le procentage 
associate con injectiones in le arteria bra- 
chial o con le uso de un technica a catheter. 
Nulle mortes occurreva post aortographia 
brachial retrograde con substantias de 
contrasto de un concentration de 30 a 35 
pro cento. 

Le majoritate del mortes e del reactiones 
sever esseva apparentemente associate con 
lesiones cerebral. Esseva etiam reportate 
plure reactiones renal e de mesmo distur- 
bationes cardiac e respiratori. 

Es facite un numero de recommenda- 
tiones con le objectivo de evitar serie 
reactiones. 
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A Survey of Complications of Abdominal Aortography' 


JOHN G. McAFEE, M.D.? 


EVIEWS OF THE literature in 1953 (10) 

and 1954 (21) revealed that many 
complications had been associated with 
abdominal aortography. Since then, nu- 
merous other reports of complications have 
been published. The frequency of these 
unfortunate occurrences, however, is not 
known. In order to obtain data on this 
aspect, a questionnaire was sent to 450 
hospital radiologists and urologists in the 
United States in April 1956. A reply was 
received from 301 (66 per cent of the total) ; 
complete information was obtained from 
194 and incomplete information from 12. 
Ninety-five of the institutions replied that 
no abdominal aortograms had been per- 
formed. 

A ‘otal of 13,207 abdominal aortograms 
were collected from the replies to the ques- 
tionnaires: of these, 12,832 were obtained 
by the translumbar needle technic; in 
only 375 was a retrograde femoral catheter 
used. Insertion of the catheter was per- 
formed by a cut-down in 141 cases, and 
percutaneously in 234 cases. The catheter 
method, it appears, is being used very 
little in the United States. 

Wide differences in the use of abdominal 
aortography were noted in institutions of 
approximately equal size. In many large 
hospitals no more than one or two dozen 
procedures have been performed. The 
greatest use of the method appeared to be 
in the diagnosis and localization of intrinsic 
diseases of the aorta and its branches. In 
most centers, its use in renal lesions has 
become rather limited, especially in the 
differentiation between renal cysts and 
neoplasms, because some diagnostic failures 
have occurred (7). In a few institutions, 
however, renal arteriography is still being 
used extensively. At one center, the 
procedure has been abandoned in the pre- 
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TABLE I: SuRVEY OF 13,207 ABDOMINAL AORTOGRAMS 














eth Serious 

Complications Fatal Non-Fatal 
Renal 12 27 
Neurological 5 24 
Hemorrhage 5 8 
Cardiovascular 5 8 
Gastrointestinal 5 5 
General anesthetic 3 7 
Retroperitoneal sepsis 1 2 
Dissecting aneurysm 1 0 
Respiratory 0 11 
Catheter insertion 0 5 
Gangrene of skin 0 1 

TOTAL 37 (.28%) 98 (.74%) 


( 





135 (1.02%) 





operative evaluation of aortic aneurysms. 

In the collected series of 13,207 abdomi- 
nal aortograms, there were 37 fatalities 
attributable to the procedure, a mortality 
rate of 0.28 per cent. In addition, 98 
serious non-fatal complications occurred 
(0.74 per cent). The overall incidence 
of serious fatal and non-fatal complica- 
tions in this study was thus 1.02 per cent. 
These were all clinically significant and do 
not include asymptomatic hematomas, 
asymptomatic renal damage, transient 
skin or mild systemic reactions, extravas- 
ation of the injected contrast medium, or 
post-aortogram chills or fever. The types 
of complications are listed in Table I in 
their probable order of importance, and 
will be discussed individually. In general, 
they appeared to be well distributed in both 
large and small institutions. Of 16 centers 
at which more than 200 procedures have 
been performed, only 4 had not encountered 
one or more major complications. 


RENAL DAMAGE 


Clinical Manifestations: Following the 
injection of the aorta or renal artery, there 
may be immediate pain and tenderness in 
the flank, costovertebral angle, entire 
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abdomen, or back. Sometimes there are 
an abnormal rise in the blood pressure and 
a slowing of the pulse rate. Prostration 
or shock, nausea, vomiting, headache, and 
fever have often occurred. Rhinorrhea, 
hoarseness, hiccups, and swelling of the 
salivary glands have occasionally been 
observed. Infrequently, convulsions have 
developed. A single case of immediate 
gross hematuria was recorded in the sur- 
vey, and only a few instances have been 
previously described (il, 16). Paralytic 
ileus (16) and generalized joint pain and 
swelling (3) have been seen in the early 
stages. In only a few cases of renal dam- 
age have urticaria or other allergic skin 
manifestations appeared. 

Evidences of renal insufficiency usually 
do not appear for a few days. In some 
cases, there has been no clinical evidence 
whatsoever of serious complication for 
three or four days. Oliguria or anuria 
occurs commonly in cases of bilateral renal 
injury, lasting from a few days to several 
weeks. The usual findings are albumin- 
uria, cylindruria, white blood cells and red 
blooG cells in the urine, and elevation of 
the non-protein nitrogen of the blood. 
Associated with the decreased renal out- 
put, there are often a gain in weight, puffi- 
ness of the eyelids or face, or more gener- 
alized cdema. Uremic pericarditis has 
been seen in afewcases. Inafew instances 
where complete anuria has persisted for 
weeks, the patients have recovered through 
the use of an artificial kidney. Renal func- 
tion studies have sometimes revealed 2 
return to normal as early as ten days, but 
functional impairment may continue as 
long as six to eight months following the 
procedure. In a few cases, ser.ous retro- 
peritoneal hemorrhage or neurological dam- 
age has been associated with renal damage. 
The 12 renal fatalities in this survey, 
occurred from twelve hours to thirteen 
days following aortography, from uremie. 

If renal damage is suspected clinically, 
it is important that any renal surgery be 
delayed for several weeks. In one reported 
case a left nephrectomy was performed a 
few days following a direct right renal 
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TABLE II: INCIDENCE OF RENAL ComPLicatioys 


No. of Renal 
Procedures Complications 
Total survey 13,207 39 (0.3%) _ 
Over 40 c.c. per injec- 
tion 1,732 17 (1.0%) 
Renal artery injectioa 104 13 (12.5%) 
Aortic block 10 
No explanation 7 
Insufficient data 2 


ins 


artery injection and the patient died of 
renal failure in six weeks (15). 

X-ray films of renal damage induced by 
aortography have almost always shown a 
disproportionate amount of contrast me- 
dium entering the renal arteries, producing 
an abnormally dense and persistent neph- 
rogram (Fig. 1). Delayed films may show 
biliary excretion of the medium. 

Although several institutions reported 
instances of abnormal renal function fol- 
lowing aortography in the absence of clini- 
cal symptoms, these were not considered 
to be complications in the survey. Ina 
series of 200 femoral catheter aortograms 
reported by Idbohrn (14), there were only 
2 examples of clinically significant renal 
damage, yet routine renal studies before 
and after the examination showed slight 
elevation of the non-protein nitrogen in 
5 per cent, albuminuria in 8 per cent, and 
minimal cylindruria in 10 per cent. 

Etiology: The risk of injury to the kid- 
neys depends on the quantity of contrast 
medium reaching them. In centers where 
over 40 c.c. of contrast medium were used 
for each injection, the incidence of com- 
plications was tripled (Table II). In one- 
third of the 39 serious injuries, the injec- 
tion was made either directly into a renal 
artery or into the aorta at the origin of a 
renal artery; the right renal artery was 
involved in 11 of the 13 cases. In 1 
instance, direct injection into an aberrant 
right renal artery caused temporary dam- 
age confined to the lower pole of the kid- 
ney. In 10 cases, the damage occurred in 
patients with thrombotic aortic obstruc- 
tion, which caused a _ disproportionate 
amount of contrast medium to flow through 
the renal vessels. In 7 cases, injury occurred 
in the absence of aortic obstruction oF 
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Fig. 1. Renal damage from abdominal aortography. 

A. After injections of 10 and 25 ¢.c. of 70 per cent Urokon, there is excessive filling of the renal arteries due to 
the high aortic obstruction. 

B. The twenty-minute film shows abnormally prolonged and dense opacification of the renal parenchyma. 
Signs of uremia appeared a few days later. Death occurred on the sixth day during attempted resection of the 
aorta. 

_C. Photomicrograph of right kidney (100) reveals diffuse acute hemorrhagic necrosis with glomerular and 
interstitial hemorrhage. The necrotic tubules are filled with debris. 


renal artery injection, and without an (5), impairment of renal function developed 
excessive dose of contrast medium. At a_ in 5 cases, as evidenced by albuminuria or 
few centers where two aortic needles were elevation of the non-protein nitrogen of 
used simultaneously or a mechanical injec- _ the blood. 

tor was employed, the incidence of renal The influence of previously disturbed 
complications appeared to be unduly high. renal function on the incidence of renal 
In one series of 16 femoral catheter aorto- damage could not be evaluated in this sur- 
grams performed with aortic compression vey. However, in 19 cases of injury 
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TABLE III: Contrast MEDIA IN ABDOMINAL AORTOGRAPHY 
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Urokon 70% Neo-lopax 75% Diodrast 70% Others Tota 

No. of procedures 6,445 2,854 1,965 486 7p 
No. of complications 44 4 30 1 79 

Rate 0.68% 0.14% 1.53% 0.21% 0.67%, 
Renal complications 19 3 15 0 37 

Rate 0.29% 0.11% 0.76% 0 0.319, 

ee 

appearing in the European literature, ence and skill in the examinations with 


including 4 fatalities, Idbohrn (14) found 
evidence of pre-existing renal disease in 
almost every instance; in several of this 
group, the femoral catheter technic was 
employed. The use of contrast media for 
intravenous urograms immediately prior 
to aortography has a questionable influence 
on the incidence of renal damage (14). 
Hypotension, resulting in slowing of the 
renal circulation, has been incriminated as 
a factor (4). 

In 2 cases in the survey, injections of as 
little as 10 c.c. and 15 c.c. of 70 per cent 
Urokon directly into a right renal artery 
caused temporary impairment in renal 
function. In another case with aortic 
obstruction, 15 c.c. of 70 per cent Urokon 
plus two test injections of 8 c.c. produced 
transient uremia. Temporary damage has 
been reported after the injection of 12 c.c. 
of 75 per cent Neo-Iopax directly into a 
renalartery (11). One fatality has resulted 
from the direct injection of only 15 c.c. of 
75 per cent Neo-Iopax into a renal artery 
(16), in the presence of pre-existing renal 
disease. 

The incidence of all complications, in- 
cluding renal lesions, was lower with 75 
per cent Neo-Iopax than with other con- 
trast media (Table III); however, almost 
all studies with Neo-Iopax were done at 
one center reporting a large series, so 
that this difference is not statistically 
significant. The incidence of all complica- 
tions (including renal injuries) was more 
than twice as great with 70 per cent Dio- 
drast than with 70 per cent Urokon. Since 
these complications were well distributed 
among many institutions, this difference 
is probably statistically significant. It 
must be pointed out, however, that this 
finding may be due in part to more experi- 





Urokon than in the studies done with the 
older medium, Diodrast. Experience with 
other media (chiefly 50 per cent Hypaque 
and 50 per cent Miokon) is rather limited, 
but the complication rate thus far is only 
about one-seventh of that for 70 per cent 
Diodrast. These newer media have a 
lower concentration of iodine than the 
older media, so that an exact comparison 
is not possible. 

Renal damage has been produced exper- 
imentally in rabbits by Idbohrn and Berg 
(15), by injection of either the left renal 
artery or the abdominal aorta obstructed 
below the renal arteries. These authors 
considered the damage to be due to a direct 
toxic effect of the contrast medium on the 
renal parenchyma. Marked individual var- 
iation in the tolerance of the kidneys to the 
contrast medium was found. The rela- 
tively low concentration of 17.5 per cent 
Umbradil (Diodrast) produced renal dam- 
age; the situation, however, was not com- 
parable to clinical aortography, because 
the renal circulation was _ temporarily 
shut off during the injection. 

Pathological Changes: The renal dam- 
age due to aortography has often been 
called ‘lower nephron nephrosis” (4) on 
clinical grounds, but the cases which have 
been studied pathologically have shown 
marked changes in the glomeruli in addi- 
tion to the tubular effects. With severe 
injury, acute diffuse hemorrhagic necrosis 
has sometimes involved the entire kidney 
(Fig. 1). In less severe damage, the areas 
of degeneration and necrosis may be more 
focal. A few peripheral renal infarcts 
have occurred. In patients with pre- 
existing hypertension, it has sometimes 
been difficult to separate the pathological 
changes of that condition from those of 
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the renal damage. The end stage of the 
injury may be diffuse renal atrophy with 
poor function or none at all. 

In one reported case with autopsy (16), 
the toxic renal reaction was similar in 
appearance to that in heavy metal poison- 
ing. The kidneys were swollen, with fine 
cortical hemorrhages. Necrosis and sub- 
capsular hemorrhage were seen in the glo- 
meruli, and extensive tubular destruction, 
desquamation, and regeneration occurred 
chiefly in the proximal convoluted tubules. 

In the experiments of Idbohrn and Berg 
on rabbits (15), immediate pallor of the 
kidney was observed, followed by hypere- 
mia and swelling. Microscopically, the 
earliest change was hyperemia of the glo- 
meruli followed by an albuminous exudate 
in Bowman’s capsule. Eosinophilic-stain- 
ing tubular exudate appeared within min- 
utes, followed by exudation, necrosis, and 
pyknosis of the tubular epithelial cells, 
especially in the distal convoluted tubules. 
Often the kidneys returned to a normal 
appearance within three days. The extent 
of damage varied from minute focal areas 
to complete involvement of an entire 
kidney. 


NEUROLOGICAL COMPLICATIONS 


Clinical Manifestations: The common- 
est manifestation of neurological damage 
is transverse myelitis or paraplegia. The 
flaccid paralysis of the lower extremities 
with complete anesthesia from the level 
of T-8 or T-9 downward is usually noted 
as the patient recovers from the general 
anesthesia. The full extent of the neu- 
rological damage, however, may not be 
apparent for twenty-four hours. Often, 
there are urinary retention, urinary in- 
continence, and rectal incontinence. The 
initial flaccid paralysis may later become 
spastic. Pain or numbness of the lower 


extremities may be an early complaint. 
In one reported case, immediate general- 
ized convulsions occurred during the injec- 
tion and lasted about ten seconds (1). 
In some cases of paraplegia, anesthesia 
is incomplete or absent. 
may be 


and 


(1). 


Vibration 


position sense preserved 
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In some instances, the neurological damage 
has been transient, in others permanent. 
Sometimes recovery has taken place slowly 
over many months. The 5 neurological 
fatalities included in the survey occurred 
from two days to one month following the 
procedure, usually from pneumonia or 
pulmonary edema. Intercostal paralysis 
may play an important role in the develop- 
ment of pulmonary complications (22). 
In patients who have been bedridden for 
prolonged periods, marked weight loss and 
decubitus ulcers have developed (1). 

In several cases encountered in this sur- 
vey, the neurological damage has not been 
serious. The paralysis has involved only 
one lower extremity or has been confir ed 
to muscles supplied by the sciatic or obtura- 
tor nerves. In a few patients a transient 
or permanent foot drop has been the only 
neurological manifestation. Occasionally 
causalgia of the lower extremities persisting 
for several months after aortography has 
been the only manifestation. 

Etiology: Although the spine has been 
inadvertently punctured on a few occasions 
during aortography, most cases of neuro- 
logical damage are not due to direct injec- 
tion into the spinal canal. The films of 
most cases have shown the needle to be well 
placed in the upper abdominal aorta. 
Furthermore, in one fatal case of para- 
plegia (22), the needle was inserted into the 
aorta under direct vision during abdominal 
surgery. Spinal punctures performed fol- 
lowing these complications have revealed 
normal fluid and normal pressures (1, 6, 
22). The damage has usually been at- 
tributed to a direct toxic action of the 
contrast medium on the spinal cord (1, 
22). Transient spasm of the spinal arte- 
ries following injection has been suggested 
as a cause of the spinal cord ischemia (1). 
Extensive extravasation of the medium 
has also been incriminated (7). 

The risk of neurological complications 
probably increases as larger amounts of con- 
trast medium enter the radicular arteries. 
In this survey, the incidence of neurologi- 
‘al complications at institutions using 
injections of over 40 c.c. was two and one- 
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Fig. 2. 
aortography in a nine-year-old child, with Vinethene 


Neurological damage following translumbar 


and ether anesthesia. The marked lumbar scoliosis 
rendered the needle insertion difficult. Two test in- 
jections and two final injections of 15 c.c. of 70 per 
cent Urokon were given. On recovery from the effects 
of the anesthetic, transient paralysis and anesthesia of 
both legs occurred. Note the position of the needle 
tip at L-2, the renal anomalies, and the extravasation 
of the medium extending into the thoracic duct. 


half times that for the entire series (Table 
IV). However, as little as 10 c.c. of 70 
per cent Urokon has resulted in neurologi- 
cal damage (6, 28). Several cases in the 
literature have occurred in the presence of 
aortic obstruction (1, 22, 28), but only 2 
definite instances were found in this sur- 
vey. Dilated lumbar arteries secondary 
to obstruction (22) and marked opacifica- 
tion of lower intercostal arteries (28) have 
been described. 

The “major anterior radicular artery,” 
the principal vessel supplying the spinal 
cord, usually arises singly from a left lum- 
bar artery, often at the level of L-2 but 
occasionally as high as T-8 or as low as L-4 
(27). There are usually no _ radicular 
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TABLE IV: INCIDENCE OF NEUROLOGICAL 
COMPLICATIONS 


= ——SS>= === 
No. of ‘ F . ™ 
Total Procedures Procedures Complications 
13 ,207 <9 (0.22%) 
Urokon 6,445 11 (0.17%) _ 
Diodrast 1,965 7 (0.36%) 
Neo-Iopax 2, 854 0 
Other media 486 1 (0.20%) 
Over 40 c.c per injec- 
tion 1,732 10 (0.58%) 
9) 


Aortic block 


arteries in the mid-thoracic region, and 
only one in the lower thoracic area. In 
several reported cases, the tip of the aorto- 
gram needle has been at the level of L-2 
or L-3 (1, 6, 22), the usual site of origin 
of the major radicular branch (Fig. 2). 
The rather wide distribution of this artery 
in the spinal cord may explain why the 
usual upper level of the neurological dam- 
age at T-8 or T-9 is considerably higher than 
the site of injection into the aorta at L-2. 

In the original case of neurological dam- 
age from aortography in the literature (2), 
the authors claimed that aortic compres- 
sion from a pillow under the abdomen was 
an important factor. Abdominal compres- 
sion alone has been known to cause para- 
plegia in man (2) and in animals (12). 

In this survey, the incidence of complica- 
tions following spinal anesthesia was sig- 
nificantly higher than that following either 
general or local anesthesia (Table V). 
Also the neurological complication rate 
appeared to be definitely lower with local 
anesthesia than with general or spinal 
anesthesia. Furthermore, 2 of the 3 cases 
of damage under local anesthesia were 
merely transient episodes of foot drop. 
In all of the cases with neurological com- 
plications found in the literature, general 
anesthesia was used (1, 2, 6, 22). This 
higher incidence of complications with 
general or spinal anesthesia may be due 
to greater muscular relaxation in the prone 
position, allowing some degree of aortic 
compression, poorer filling of the anterior 
visceral vessels, and greater filling of the 
dorsal vessels. 

Tarazi, Margolis, and Grimson (28) 
produced spinal damage in dogs with bar- 
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nga Local 

No. of procedures 3.408 

No, of complications 29 

Complication rate 0.65% 

Neurological complications 3 
09% 


biturate anesthesia and large amounts of 
contrast medium injected into the tho- 
racicor the abdominalaorta. Marked indi- 
vidual variation in the susceptibility of the 
animals to injury was noted. The inci- 
dence of paraplegia following injection of 
Urokon was somewhat higher than with 
Diodrast. The findings were similar to 
those of Whiteleather (31), who produced 
cerebral damage by the injection of con- 
trast media into the carotid artery of dogs; 
Urokon was found to be somewhat more 
toxic and Hypaque somewhat less toxic 
than Diodrast. In this survey, some differ- 
ences in the neurological complication 
rates with 70 per cent Urokon, 70 per 
cent Diodrast, and 75 per cent Neo-Iopax 
were found, but these were not of statis- 
tical significance. 

Working with rabbits, Hol and Skjer- 
ven (12) concluded that the incidence of 
experimentally induced spinal cord damage 
was increased by repeated injections at 
short intervals, pre-existing disease of the 
spinal cord, prolonged exposure to the 
medium, aortic obstruction or compression, 
or hypotension. The incidence of damage 
was much higher with the animals in the 
supine position. 

Pathological Findings: Although the 
neurological injury may simulate throm- 
bosis of the anterior spinal artery, this 
has not been present in the few cases in 
man studied pathologically (1, 22, 28). 
In the affected areas of the cord, necrosis 
and demyelinization of the gray matter 
have been found (1, 2), especially in the 
ventral and lateral columns (1). There 
may be massive necrosis, liquefaction, and 
cavity formation in certain regions (1). 
In later stages, areas of gliosis may be 
seen (1). In their experimental studies 
on rabbits, Hol and Skjerven observed 
changes chiefly in the gray matter, the 





TABLE V: ANESTHESIA IN ABDOMINAL AORTOGRAPHY 








General Spinal Total 
8,228 677 12,313 
61 14 97 
0.75% 2.06% 0.79% 
18 2 23 
0.22% 0.29% 0.19% 


white matter being involved only in severe 
damage. In the first forty-eight hours, 
edema, hydropic degeneration, chromatol- 
ysis of neurones, and hemorrhage were 
observed. From four to thirty-four days 
following injection, areas of necrosis were 
seen, varying from minute scattered foci 
to massive 10 cm. lesions. Foamy macro- 
phages developing from microglia were 
sometimes seen. 


HEMORRHAGE FROM THE AORTIC PUNCTURE 
SITE 


Although many hematomas were reported 
in the survey, in only 13 instances were 
these accompanied by shock and therefore 
considered to be serious complications; 
5 of these were fatal. The hematomas were 
usually retroperitoneal, but sometimes 
were perirenal, peritoneal, or superficial. 
In 1 case, in which the needle punctured 
the aorta at a rather high level, a large 
left hemothorax occurred, with surgical 
shock (Fig. 3). In most instances, the 
bleeding and shock were observed within 
one or two hours, but in 1 patient the 
hemorrhage developed slowly over a two- 
day period. The hematoma may often 
be demonstrated on a_twenty-minute 
pyelogram following the aortogram, with 
obliteration of the left psoas line and 
lateral displacement of the left kidney. 

Of the 13 patients with serious bleeding, 
7 had hypertension, usually of the ma- 
lignant type. In 3 instances, the bleeding 
followed the direct puncture of an aortic 
aneurysm. In 2 patients, neither hyper- 
tension nor aneurysm was present, and in 
the 1 remaining case, the information sup- 
plied was incomplete. At least 25 in- 
stances were recorded in the replies to the 
questionnaires in which abdominal aortic 
aneurysms were punctured without serious 
hemorrhage. 








Fig. 3 


the left kidney was poorly demonstrated. 


B. Chest film a few minutes following needle withdrawal showing large left hemothorax. 


from shock in half an hour. 


In 1 case, the needle punctured an aneu- 
rysm at the origin of the left renalartery; a 
hematoma developed which obstructed the 
left ureter, causing a temporary left hydro- 
nephrosis. In a fatal case previously 
reported from the Johns Hopkins Hospi- 
tal (21), a hypertensive patient, tilted on 
the x-ray table with the needle in place, 
experienced a serious retroperitoneal hem- 
orrhage. 

For the vast majority of the translum- 
bar aortograms in this survey, the needle 
sizes were Nos. 16,17, and 18. No definite 
differences in the incidence of hematomas 
were noted when the larger bore needles 
were employed. 

The frequency of insignificant hemato- 
mas during aortography could not be 
accurately determined from this survey. 
Some replies reported that small ecchy- 
moses could be found at the puncture site 
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Hemothorax and shock immediately following aortography in an eighteen-year-old hypertensive female 
A. Aortogram needle inserted at an abnormally high level under local anesthesia. 
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Atrophic pyelonephritis of 


Patient recovered 


Two weeks later 900 c.c. of old blood were aspirated from the left chest. 


in almost all cases at surgery following 
aortography. At various institutions, the 
estimated percentage of insignificant hema- 
tomas ranged from 1 per cent to 20 per 
cent. Occasionally, these minor hemato- 
mas were accompanied by back pain and 
tenderness. In the Johns Hopkins Hos- 
pital series of 300 abdominal aortograms, 
hematomas of over 500 c.c. were found in 
8 cases, or 2.5 per cent, but only 3 of these 
were clinically significant. 
CARDIOVASCULAR COMPLICATIONS 
Thirteen serious cardiovascular reactions 
were encountered, with 5 fatalities. Several 
occurred in elderly, poor-risk patients. 
In 7 out of 10 instances, intravenous 
Pentothal was used for anesthesia. In 5 
patients surgical shock developed within 
several minutes of the aortic injection; 
all recovered. In 3 patients cardiac arrest 
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for a few minutes to one hour followed 
injection, and 1 of this number recovered. 
Acute left heart failure following injection 
under general anesthesia proved fatal in 


linstance. In another patient with mitral 
rheumatic heart disease, marked hyper- 
tension developed, persisting for about six 
hours; death occurred, from a cerebral 
embolus, eight hours following aortography. 
This fatality was not considered to be 
directly attributable to aortography. 

In 3 instances, an acute coronary occlu- 
sion developed within two hours following 
recovery from Pentothal anesthesia, with 
a fatal outcome in 2. A few coronary 
occlusions were seen one or two days after 
aortography, but these were arbitrarily 
omitted from the list of complications. 
Williams, Fullenlove, and Bryan (32) 
reported a case of cardiac infarction fol- 
lowing aortography under general anes- 
thesia; severe hypotension had been noted 
at the time of the procedure. Blood pres- 
sure changes during aortography tend to 
be more marked under general than under 
local anesthesia (20); an immediate hypo- 
tension has been noted, followed by hyper- 
tension lasting for several minutes. An 
abrupt elevation of the blood pressure with 
a slowing of the heart rate may be indica- 
tive of an impending complication (28). 

Two fatalities have been reported (17, 
25) in patients with adrenal pheochromo- 
cytoma: retroperitoneal hemorrhage and 
intractable shock developed in one and 
six hours, respectively, and death occurred 
in twenty-four and thirty-six hours. 


GASTROINTESTINAL COMPLICATIONS 

Ten gastrointestinal complications of 
various types were reported, 5 of which 
were fatal, following injection of either 70 
per cent Diodrast or 70 per cent Urokon. 
Three injections were made directly into 
the superior mesenteric artery, with 2 
fatalities from gangrene of the bowel; 
in 1 of these, thrombosis of the superior 
mesenteric artery was found postmortem. 
In the non-fatal case, severe abdominal 
pain and paralytic ileus persisted for a few 
days. The bowel was perforated in 2 
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cases. In 1 of these, with perforation of 
the small bowel and free peritoneal air, 
recovery ensued. The other patient ex- 
perienced immediate severe pain and died 
of peritonitis after several days. Two 
direct injections of the inferior mesenteric 
artery with gangrene of the left colon 
occurred, 1 of which was fatal. In the 
other, thrombosis of the artery was found 
at operation, and the gangrenous bowel 
from the mid-transverse colon to the anus 
was resected successfully. One case of 
necrosis of the rectum and 1 of hemorrha- 
gic proctitis without necrosis were de- 
scribed. 

In the older literature on aortography 
at least 2 fatalities (29, 30) were recorded 
from gangrene of the bowel following injec- 
tion of 80 per cent sodium iodide into the 
superior mesenteric artery. Subsequently, 
experimental injection of the superior 
mesenteric artery of dogs by Melick, 
Byrne, and Boler (23) clearly demon- 
strated that 80 per cent sodium iodide was 
dangerous, and that organic iodine-con- 
tainng media were considerably safer; 
Urokon was considered to be somewhat 
less harmful than either Diodrast or Neo- 
Iopax. More recently it has become appar- 
ent that the use of organic media has 
reduced, although not entirely eliminated, 
bowel complications of aortography. 

Paralytic ileus has sometimes been 
associated with a renal complication (9) 
or a neurological complication (22). 

One unusual complication was reported 
in the survey. A constriction of the ab- 
dominal aorta caused unusual filling of the 
celiac axis, with immediate right upper 
quadrant pain, mass, and fever, and death 
in one month. Postmortem, necrotizing 
arteritis and hemorrhagic inflammation of 
the pancreas, adrenals, and gallbladder, 
attributable to the Diodrast injection, were 
found. In addition, there was a massive 
retroperitoneal and subphrenic hematoma. 
In another fatal case of acute pancreatic 
necrosis, reported (24) in the literature, 
dense filling of the celiac axis with 70 per 
cent Urokon resulted from high aortic 
obstruction. 








retrograde 
Note the 


Fig. 4. Perforation of iliac artery by 
catheter without serious clinical symptoms 
extravasated medium 


COMPLICATIONS OF GENERAL ANESTHESIA 
In 10 cases in the survey, certain com- 
plications were considered to be attribut- 
able to general anesthesia with intravenous 
Pentothal rather than to the contrast 
medium injection; 3 of these were fatal. 
Six instances of laryngospasm with marked 
cyanosis were encountered, with | fatality. 
Similar examples have appeared in the 
literature (20). One case of cardiac arrest 
was attributed to the Pentothal, but a 
single injection of 70 per cent Urokon was 
given. One patient showed marked hypo- 
tension on recovering from the anesthesia, 
and this was managed successfully with 
intravenous cortisone; in another case 
left cerebral and subarachnoid hemorrhage 
occurred, with recovery in four weeks. 


RETROPERITONEAL SEPSIS 


In 3 instances in this survey, infection 
was apparently introduced by the needle 
puncture, 


with 1 fatality. In another 
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patient, a perinephric abscess with pleural 
extension required surgical drainage. 


DISSECTING ANEURYSM 


In 1 patient with aortic obstruction, 
death occurred three days following aor. 
tography, and a dissecting aneurysm of the 
aorta and renal arteries was found, which 
apparently had developed following the 
procedure. In another case, with massive 
retroperitoneal hemorrhage, dissection 
along a renal artery was found postmortem, 
two months later. 


RESPIRATORY COMPLICATIONS 


Eleven complications involving the re- 
spiratory system were encountered, none 
of which was fatal. Four patients had 
symptomatic pneumothorax, and 3 hemo- 
pneumothorax. Two instances of chylo- 
thorax resulted from trauma to the thoracic 
duct. Complete severance of the duct, 
necessitating surgical ligation, has been 
described (20). In 1 patient acute respira- 
tory failure occurred immediately following 
injection and another experienced an acute 
asthmatic attack. 

Small asymptomatic pleural effusions 
have been reported (13, 19, 20), as a result 
of puncture of the pleura. 


COMPLICATIONS OF CATHETER INSERTION 

In 5 of the 375 cases in which aor- 
tography was done by the retrograde femoral 
catheter technic, local complications oc- 
curred at the site of insertion. These 
included localized sloughing at the pune- 
ture site, a traumatic femoral arteriove- 
nous fistula necessitating surgical repaif, 
and large subcutaneous hematomas. In 
one series of 42 percutaneous femoral aorto- 
grams, localized hematomas of some extent 
developed in 4 (10 per cent). Intramural 
injection of the contrast medium at the 
tip of the catheter with the production of 
intense transient pain was described. In 
1 instance, a catheter tip broke off during 
insertion, becoming an embolus, requiring 
amputation of the leg. Perforation of 
arterial walls by the catheter has occurred, 
without significant complications (Fig. 4): 
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SURVEY OF COMPLICATIONS OF ABDOMINAL AORTOGRAPHY 


GANGRENE OF THE SKIN 


An unusual patchy gangrene of the skin 
of the abdomen, back, scrotum, and 
thighs developed in a diabetic on the day 
following aortography with 70 per cent 


Urokon under general anesthesia. 


EXTENSION OF ARTERIAL THROMBI 


The possibility of arterial thrombi be- 
coming more extensive as a result of aor- 
tography has been mentioned as a danger by 
Leriche and Morel (18), especially in 
patients with impending gangrene. Both 
in the literature and in this survey, how- 
ever, there is surprisingly little evidence 


that this has occurred. 


In 1 patient in 


the survey, intermittent claudication be- 
came definitely worse following the pro- 
cedure. Another patient with a high aor- 
tic thrombosis died incidentally one week 
following aortography, an extension into 
the renal artery having developed in the 
interim. In 2 cases of renal damage, 
extension of an aortic thrombus into a 


renal artery was found. 


MINOR COMPLICATIONS OF AORTOGRAPHY 


Structures other than the abdominal 
aorta were inadvertently punctured with- 
out serious complication in 3 per cent of 
the studies in this survey, as listed in Table 
VI. Many instances of direct injection 
into the celiac axis or superior mesenteric 
artery were recorded which produced 
either no symptoms or merely transient 
abdominal pain or discomfort; occasion- 
ally minor degrees of instability of the 


TABLE VI: 


Arterial 


Celiac 

Superior mesenteric 
Right renal 

Left renal 

Splenic 

Lumbar 

Internal spermatic 

Inferior mesenteric 
Intercostal 

Hepatic 


TOTAL 


835 





Fig. 5. Filling of right internal spermatic artery, 
producing transient intense testicular pain. Most of 
the aortic injection was intramural. 


blood pressure and diarrhea were also 
noted. There were also many incon- 
sequential direct injections into the renal 
arteries, either producing no symptoms or 
manifested only by transient flank pain, or 
the appearance of white blood cells, red 
blood cells, and casts in the urine for a few 
days. In two instances, injection into the 
internal spermatic artery caused transient, 
intense testicular pain (Fig. 5). 


MISPLACEMENT OF NEEDLE Tip WITHOUT COMPLICATIONS 


11,116 Aortograms; 


No. of Cases 


98 
94 


% 


] 
tj 
4 
4 
3 
2 
l 





324 Incidents (3 per cent) 


Non-Arterial No. of Cases 


Inferior vena cava 
Spinal canal 
Pleura 

Bowel 

Heart 
Hemiazygos veins 
Thoracic duct 
Vertebral body 
Renal cyst 

Renal tumor 
Pancreas 


— ee et et et ee PN I 


TOTAL 








The non-arterial structure most com- 
monly punctured was the inferior vena 
cava. No significant symptoms from this 
cause were found in the survey. In a 
case from the literature (26), a direct 
injection into the inferior vena cava caused 
temporary respiratory arrest, which re- 
sponded to resuscitation. In another re- 
ported case, accidental puncture of the 
kidney produced a small renal hematoma 
(20). The azygos vein has apparently 
been entered without complication (29); 
included in the survey was 1 case of direct 
injection into the hemiazygos system, 
with pericardial pain and transient electro- 
cardiographic changes. In another case 
the heart was punctured and angiocar- 
diography was inadvertently performed. 
In an accidental puncture of the pancreas, 
10 c.c. of 70 per cent Urokon were injected 
and the serum amylase was elevated on the 
day following the procedure. 

The literature records 1 case in which 
paresthesia and weakness in one lower 
limb persisted for several weeks following 
the use of tourniquets around the thighs 
during aortic injection (20). 

The incidence of urticaria in four fairly 
large series in the survey was from 2 to 
6 per cent. The incidence of nausea and 
vomiting in four institutions varied from 
4 to 8 per cent. 

Intramural injection or extravasation of 
the contrast medium has usually caused 
immediate back pain or epigastric pain, 
usually disappearing promptly. Ina small 
percentage of cases the pain may persist 
for two or three days, occasionally accom- 
panied by slight fever, leukocytosis, and 
epigastric discomfort. The incidence of 
this minor complication in 96 institutions 
ranged from 1 to 20 per cent, but in over 
half of the institutions the incidence was 
between 5 and 10 per cent. 








































SUGGESTIONS FOR PREVENTION OF 
COMPLICATIONS 


Although complications associated with 
the performance of aortography can never 
be entirely eliminated, certain measures, 
in the light of this survey, will probably 
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reduce their frequency considerably. Be. 
cause some of the incidents, even in retro. 
spect were unavoidable, the examination 
should never be performed without clea 
indication. 

1. A test film after injection of 5 cc. of 
the medium with the aortic needle in place 
should be performed routinely (30) to guard 
against direct injection into the renal arte. 
ries or other aortic branches. In this syr. 
vey, only about half of all institutions per. 
formed preliminary intra-aortic injections, 

2. The aortic needle should be inserted 
at a high level, well above L-2. If exam. 
ination of the kidneys or upper aorta is not 
required, insertion should be well below the 
level of the renal arteries. This also en- 
ables better visualization of the femoral and 
other peripheral arteries. 

3. Local anesthesia is indicated in most 
patients to minimize the danger of neuro- 
logical damage. In apprehensive, unco- 
operative subjects, intravenous Pentothal 
must be used; the period of anesthesia 
should then be as short as possible. 

4. Abdominal compression or the two- 
needle aortogram technic should be avoided. 

5. Excessive amounts of contras me- 
dium (over 30 c.c.) should not be used and 
as few injections should be made as possi- 
ble, particularly when the kidneys are ex- 
posed to the medium. Rapid serial films 
enable complete renal studies with a single 
injection. If the femoral arteries cannot 
be well visualized without use of excessive 
amounts of the medium, direct percutane- 
ous femoral arteriography is indicated. 

6. The scant available evidence thus 
far indicates that the newer contrast media 
may be safer than either Urokon or Dio- 
drast. Except in heavy individuals, satis- 
factory studies can usually be obtained 
with a 50 per cent concentration. 

7. In patients with high aortic obstruc- 
tion, satisfactory studies may be obtained 
with no more than 12 to 15 c.c. of medium, 
and usually a single injection suffices. 

8. Direct puncture of an aortic anew- 
rysm must be guarded against, because of 
the danger of hemorrhage. 

9. A routine twenty-minute pyelogram 
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film should be obtained to detect the pres- 


ence of retroperitoneal bleeding; hyper- 
tensive patients should be closely observed 
for this complication. 

10. The effectiveness of preliminary 
injections of antihistamines or cortisone 
in preventing serious systemic reactions to 
contrast media has not yet been estab- 
lished. Severe reactions, however, have 
responded dramatically to intravenous 
preparations of cortisone. At least one 
fatal systemic reaction in this survey was 
not prevented by preliminary antihis- 
tamine injection. 


SUMMARY 


1. Asurvey of 13,207 abdominal aorto- 
grams reported in reply to questionnaires 
sent to hospital radiologists and urologists 
in the United States revealed 37 deaths 
and 98 serious complications. The overall 
complication rate was 1.02 per cent and 
the mortality rate 0.28 per cent. 

2. Renal damage from the contrast me- 
dium was the most important complica- 
tion, usually resulting from excessive in- 
jections, direct renal artery injections, or 
injections in patients with high aortic ob- 
struction. 

3. Neurological damage appeared to be 
an important hazard, sometimes resulting 
in prolonged morbidity. The danger ap- 
peared to be increased by the use of spinal 
or general anesthesia, by excessive injec- 
tions of medium, and by the proximity of 
the needle tip to the major anterior radicu- 
lar artery, usually at the level of L-2. 

4. Less frequent complications include 
hemorrhage from the puncture site and 
cardiovascular, gastrointestinal, and gen- 
eral anesthetic disturbances. 

5. Suggestions for reducing the inci- 
dence of these complications are given. 
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SUMMARIO IN INTERLINGUA 


Le Complicationes de Aortographia Abdominal: Un Revista 


Un total de 13.207 aortogrammas esseva 
reportate in responsa a un questionario in- 
viate a radiologos e urologos hospitalari in 
le Statos Unite. Le grande majoritate de 
iste.aortogrammas habeve essite obtenite 
per le technica a agulia translumbar. Le 
revista del serie total revelava 37 mortes 
e 98 casos de serie complicationes. Le 
mortalite esseva (),28 pro cento. Le inci- 
dentia de mortes e serie complicationes in- 
simul esseva 1,02 pro cento. 

Insultos renal causate per le substantia 
de contrasto esseva le plus importante com- 
plication. Illos resultava usualmente ab 
injectiones excessive, ab injectiones reno- 
arterial directe, o ab injectiones in patien- 


tes con alte grados de obstruction aortic, 

Insulto neurologic representava appa- 
rentemente un risco importante. In certe 
casos illo resultava in morbiditate pro- 
longate. Il pare que le periculo esseva 
augmentate per le uso de anesthesia spinal 
o general, per excessive injectiones del 
substantia, e per le proximitate del puncta 
del agulia al major arteria antero-radicular, 
usualmente al nivello de L-2. 

Le minus frequente complicationes in- 
clude hemorrhagia ab le sito del punction e 
disturbationes cardiovascular, gastrointes- 
tinal, e de anesthesia general. 

Es facite proponimentos pro reducer le 
incidentia de iste complicationes. 
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Coproliths’ 


R. M. BERG, M.D., and H. M. BERG, M.D. 


HE PURPOSE OF this paper is again to 
Band the radiologist to be “‘copro- 
lith-conscious.”” Coproliths were not diag- 
nosed in our department before 1949. 
In the first five years after we had become 
“coprolith”’ conscious, however, 42 cases 
were seen, of which 35 were diagnosed 
preoperatively and 8 postoperatively be- 
cause the surgeon requested an x-ray 
study of the removed appendix. This 
report will be limited to the cases with a 
preoperative diagnosis. 

The word “‘coprolith”’ is derived from the 
Greek, meaning ‘‘dung stone.” It is used, 
according to the suggestion of Thomas 
(1), to emphasize the radiopacity of the 
concretion and thus distinguish fecaliths 
which are visible roentgenographically 
from others frequently found in the ap- 
pendix. In his study of a large series of 
fecaliths, only 25 per cent contained enough 
calcium to be visualized on an abdominal 
film. 

The first mention of appendiceal stone 
was made in 1813 by Wegeler (2). The 
first report of a correct preoperative x- 
ray diagnosis was that of Weisflog (3) in 
1906. Seelig (4) in 1908 introduced the 
term “coprolith’’ and was the first to de- 
scribe this condition in the American 
literature. Since that time, there has 
been a multitude of reports. An exten- 
sive review of the literature is unnecessary 
in view of the excellent analyses of Felson 
and Bernhard (5) and Laforet et al. (6), 
in 1947 and 1951, respectively. 

The mechanism of coprolith develop- 
ment proposed by Kelly and Hurdon 
(7) in 1905 is the most widely accepted. 
They propose that impairment of the nor- 
mal peristaltic return of fecal content from 
the appendix results in inspissation. Sub- 
sequent irritation and accompanying bac- 
terial activity due to the fecal mass cause 


a low-grade inflammation with mucus 
secretion. The inorganic salts, mainly cal- 
cium phosphate, contained in the mucus 
are precipitated on the surface of the fecal 
nucleus, producing an increase in size. 

Wangensteen and Bowers (8) suggest 
that the appendix frequently behaves as a 
closed loop in relation to the intestinal 
canal, permitting entry but preventing free 
extrusion of the fecal stream; the copro- 
lith is then formed in the lumen by stasis 
upon the fecal nucleus. These authors 
stress the closed loop phenomenon as the 
initiating factor in appendicitis and re- 
gard inflammation and suppuration as 
consequences of the obstruction. This 
explains why a patient may have a copro- 
lith for some time before the development 
of acute appendicitis. Maver and Wells 
(9) studied the chemical composition of a 
number of coproliths and found the content 
to be as follows: material soluble in fat 
solvents (mainly soaps with considerable 
coprosterol), 50 per cent; inorganic ma- 
terial (mainly calcium phosphate), 25 
per cent; organic residue (mainly vegetable 
fibers), 20 per cent. 

Approximately 130 cases of coproliths 
have been reported to date. The fre- 
quency of their occurrence as given in the 
literature varies considerably according to 
the material from which the cases are se- 
lected. Bunch and Adcock (10) reported 
only 1 case in 2,000 appendectomies, 
whereas others have recorded an incidence 
as high as 10 per cent in acute appendicitis. 
A compilation of all the figures found in the 
literature gives an average incidence of 
about 5 per cent. We cannot draw any 
conclusions as to the incidence from our 
series, since only an occasional patient with 
appendicitis had an x-ray examination. 

The age distribution in the present se- 
ries differs somewhat from that in the ear- 
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lier reports, the majority of our patients 
being under twenty-one years of age. 
Apparently, the youngest patient in which 
a preoperative diagnosis was previously 
reported was five and a half years of age 
(11). Eleven of our patients were below 
this age (Table I). The sex distribution 





TABLE I: AGE DISTRIBUTION OF 35 CASES OF COPRO- 
LITHS DIAGNOSED PREOPERATIVELY 


0 to 5 years. is 1 
5 to 10 years. 

10 to 15 years. 

15 to 20 years. 

20 to 30 years. 

30 to 40 years. 

40 to 50 years... 

50 to 60 years..... 


KFNONON AU 


of previous cases gives the males a marked 
preponderance, in agreement with the 
general incidence of appendicitis, but 55 
per cent of our series were females. 

A calcified shadow or shadows in the 
right lower quadrant should immediately 
suggest the possibility of the presence of a 
coprolith. The shape is usually oval, but 
round, cylindrical, triangular, and irregu- 
lar shadows can occur. Most coproliths 
are from 5 to 20 mm. in diameter, but they 
range from just barely visible to 30 to 40 
mm. in diameter. Most coproliths are 
laminated in appearance, but solid and 
mottled varieties are seen. The number 
present varies from 1 or 2 to as many as 23, 
as in a case reported by Shahan (12). 
They are usually found in the right lower 
quadrant, but may occur in the right upper 
quadrant, the left lower quadrant, or the 
minor pelvis. 

A number of conditions can simulate 
coproliths. Bone islands have a similar 
appearance, but can usually be confirmed 
by taking films in several projections. 
Gallstones are uncommon in the first two 
decades and in most instances can be 
differentiated by history, location, or 
cholecystography. Ureteral and vesical 
calculi may be a source of confusion; 
they can ordinarily be ruled out by pyelog- 
raphy (Case V). Calcified mesenteric 
lymph nodes can be recognized by their 
more generalized distribution and the 
spotty appearance of the calcification in 
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TABLE II: PATHOLOGICAL FINDINGS IN 35 Casns op 
VERIFIED COPROLITHS ASSOCIATED WITH Acurg 
APPENDICITIS 


Acute catarrhal appendicitis... . 
Acute suppurative appendicitis. 


Gangrenous appendix....... - a § 
Perforated appendix...... anal a ll 
Chronic recurrent appendicitis... ... a 1 
No inflammation present. .... ve 36s a l 


the individual nodes. Phleboliths and qs. 
cular plaques are not troublesome when 
multiple calcifications are present. These 
are also rare in the younger age group, 
where coproliths occur most commonly, 
Most foreign bodies are recognizable radio- 
logically. 

In several cases, radiopaque medica- 
tions have caused some difficulty in diag. 
nosis. With this in mind, we obtained 
specimens of each oral medication avail- 
able on the ward and radiographed them 
through an abdomen. Over 50 per cent 
were dense enough to be visible. Enteric. 
coated tablets, antacids, and diuretics 
cast the densest shadows. A history of 
ingestion of such preparations will assist 
in the differential diagnosis. Serial films 
demonstrating progression of the drugs 
are obtained in doubtful cases. Retained 
radiographic contrast materials are usually 
recognizable as such by the history and 
close examination of the film. 

Calcified appendices epiploicae are rare. 
They can usually be shown to move 
throughout the abdominal cavity by film- 
ing in different positions. In the single 
case seen, 5 were present, confined to the 
right abdomen. They moved freely from 
the lateral abdominal wall to the right 
upper and right lower quadrant. They 
did not cross the spine, however, in the 
left lateral decubitus position. Ovarian 
and uterine calcification should cause little 
difficulty due to the location, diffuse ap- 
pearance of the calcification, and larger 
areas of involvement. 

An x-ray examination of the abdomen 
is not obtained in a case of clear-cut ap- 
pendicitis. This series, therefore, repre 
sents cases in which the symptoms 0 
physical findings were not characteristic. 
Generalized abdominal pain, right flank 
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Fig.1. CaselI. S. Z., female, age 4. 
Fig.2. Case II. G. C., female, age 6. 
The insert is a film of the operative specimen. 


pain, periumbilical pain, right and left 
upper quadrant pain, and right hip pain 
are the recorded presenting complaints in 
the majority of cases. A review of the 
histories reveals that 50 per cent of the 
cases would not have had sufficient evi- 
dence, without the x-ray findings, for ex- 
ploration, despite the history, and physical 
and laboratory examinations. In 4 cases, 
the physical examination was entirely 
normal, although acute symptoms were 
present (Cases IV and V). 

The pathological findings (Table II) 
reveal that most cases represented acute 
appendicitis. The single case with no in- 
flammation was that of an asymptomatic 
eleven-year-old girl, who had an interval 
appendectomy on the basis of multiple 
previous attacks and the x-ray findings. 
Chronic recurrent appendicitis was found 
in a girl of nineteen with abdominal pain 
of two days duration, mild epigastric 
and right lower quadrant tenderness, and 
a white cell count of 7,800. Surgery was 
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Abdominal film revealing a coprolith below the right iliac crest. 
Upright film revealing two coproliths below the right iliac crest 


TABLE III: FrinAaL DIAGNOSIS IN 6 CASES WITH AN 
ERRONEOUS X-Ray DIAGNOSIS OF COPROLITH 
Age Diagnosis 
NE sie, oan ... Bronchopneumonia 


2 yr. (no coprolith shadow 
shadow found on re-examina- 


tion three days later).......Gastroenteritis 
oe : lah Pyelitis 

7 yr. Right ureteral calculus 
| Acute cholecystitis 

75 yr Pancreatitis 


performed because of the x-ray findings. 
In 48 per cent of the series the appendix 
was gangrenous or perforated. This figure 
agrees fairly well with the average obtained 
upon tabulation of the other cases reported 
in the literature. 

During the period from which this series 
was taken, an erroneous diagnosis of cop- 
rolith was made in 6 patients with acute 
abdominalsymptoms. The final diagnoses 
in these cases are presented in Table III. 
An additional 13 cases were seen in which a 
possible coprolith was an incidental finding 
during other radiological procedures. 
These patients were in the later decades of 








Case IIT. 


Abdominal film 
revealing a large coprolith at the right iliac crest. 


Fig. 3. S. H., male, age 3. 


life and had no acute symptoms (Table 
IV). To date, none have returned with 
acute abdominal complaints. Three of 
the proved cases were originally in this 
group, but the patients have returned with 
acute symptoms. The interval was four 
years in one case and two months in each 
of the other 2 cases. 
A few illustrative cases follow: 


Case I: S. Z., a 4-year-old girl, was seen with 
generalized pain of twenty-four hours duration. 
Bilateral rectal tenderness was the only positive 
physical finding. No abdominal spasm or tender- 
ness was present. The white blood cell count was 
22,600, with 91 per cent polymorphonuclears. 
Urinalysis was normal. A roentgenogram (Fig. 1) 
revealed a right lower quadrant calcification. At 
surgery, an acute suppurative appendix with a 
small periappendiceal abscess and a coprolith was 
removed. The x-ray finding was the deciding factor 
for immediate operation. 


Case II: G. C., a 6-year-old girl, had right flank 
and costovertebral angle tenderness. Her white 
blood cell count was 18,850. An occasional white 
cell was present on urinalysis. Otherwise the exam- 
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Fig. 4. Case IV. B.L., male, age 10. Lower ab. 
dominal film revealing a large coprolith over the right 
ilium. 


TABLE IV: AGE DISTRIBUTION OF 13 CASES IN WuicH 
a PossIBLE COPROLITH WAS AN INCIDENTAL FINpING. 
No AcuTE ABDOMINAL SYMPTOMS 


0 to 10 years 0 
10 to 20 years 1 
20 to 30 years .. | 
30 to 40 years 1 
40 to 50 years 2 
50 to 70 years 8 


ination was normal. The roentgenogram (Fig. 2) 
revealed two calcified shadows. At operation on the 
same day, an acute suppurative appendix was re- 
moved, containing two coproliths (Fig. 2, insert). 


Case III: S. H., a 3-year-old boy, was admitted 
with a one-week history of tonsillitis, fever and 
anorexia. He had had constipation, abdominal pain, 
and abdominal rigidity for two days. His tempera- 
ture was 103°. Examination revealed tonsillitis, 
moderate abdominal rigidity, and generalized ab- 
dominal rebound tenderness. A _ roentgenogram 
(Fig. 3) revealed dilated small bowel and right lower 
quadrant calcification. The patient improved on 
medical management, and at operation, two weeks 
later, was found to have a perforated appendix with 
a coprolith free in the abscess cavity. 

Case IV: B. L., a 10-year-old boy, was first seen 
at 6 A.M. after vomiting all night. He exhibited slight 
spasm and right lower quadrant tenderness. The 
admission examination two hours later revealed no 
abdominal tenderness or spasm. The temperature 
was 99°. The white cell count was 19,000. At2 
P.M. this had risen to 21,000 and the temperature 
to 102°, but the physical examination remained 
normal. The surgical consultant requested an 
abdominal film (Fig. 4), which revealed a large 
coprolith. The pathologic report on the removed 
appendix was acute suppurative appendicitis with 
coprolith. 
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Case V: L. K., a 12-year-old boy, was ad- 
mitted with acute vomiting and fever. No pain or 
tenderness was present. The white cell count was 
95,000. Urinalysis was normal. The abdominal 
flm showed a calcific shadow over the lower part 
of the right sacr¢ viliac joint. An intravenous pyelo- 
gram, performed to rule out a ureteral calculus 
(Fig. 5), showed that the calcification was extra 





& oe 


Fig.5. Case V. L.K., male, age 12. Intravenous 
pyelogram revealing a coprolith at the lower border of 
the right sacroiliac joint with partial obstruction of the 
right ureter. 


ureteral, but that a partial obstruction of the ureter 
was present at the level of the shadow. At operation, 
a perforated appendix with an abscess around the 
ureter and a coprolith was found. 


Case VI: R. P., a 7-year-old boy, was initially 
seen at home because of dehydration and debilita- 
tion. The admission film (Fig. 6) revealed three 
coproliths. Because of the child’s poor condition, 
conservative treatment was necessary for a month 
before surgery was possible. At operation, an 
abscess cavity containing the coproliths was found 
and drained. 


CONCLUSIONS 


1. Coproliths are not an infrequent 
finding, 42 cases having been seen in five 
years. 
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Abdominal film 
revealing three coproliths in the right sacroiliac region. 


Fig.6. Case VI. R. P., male, age 7. 


2. The condition is most frequent in 
the younger age groups. 

3. The correct diagnosis can frequently 
be achieved only by x-ray examination of 
the abdomen. Other findings were in- 
sufficient to justify a diagnosis of appendi- 
citis in half of the series reported. 

4. In the presence of a coprolith in a 
patient with acute abdominal symptoms, 
there is at least a 90 per cent chance that 
the patient has an acute appendicitis, and 
a 48 per cent chance that the appendix 
is gangrenous or perforated. 

5. A survey of the literature reveals 
that most authors recommend an immedi- 
ate appendectomy whenever a coprolith 
isfound. The findings in this series are in 
agreement so far as the younger patients 
are concerned. Operation would not ap- 
pear to be necessary in the symptom-free 
older patients. 


Quain and Ramstad Clinic 
Bismarck, N. D. 
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SUMMARIO IN INTERLINGUA 
Coprolithos 


Ben que le autores habeva diagnosticate 
nulle coprolithos ante 1949, a partir de lor 
haber devenite ‘‘coprolitho-conscie’’ illes 
faceva iste diagnose in quatro annos in 35 
casos con subsequente prova operatori. 

In plus que un medietate del casos, le 
correcte diagnose esseva facite super le 
base exclusive de observationes a radios X, 
con le altere constatationes remanente 
inconclusive. Un umbra (o umbras) cal- 
cificate in le quadrante dextero-inferior 
debe esser considerate immediatemente 
como un indication del possibilitate de 
coprolitho. 





Le majoritate del casos es associate con 
appendicitis acute. Absentia de inflam- 
mation esseva constatate al operation in 
solmente un del casos del autores. Le 
probabilitate que un patiente con un 
coprolitho ha appendicitis acute amonta a 
90 pro cento, e le probabilitate que le 
appendice es gangrenose o_ perforate 
amonta a 48 pro cento. 

Appendicectomia immediate es _ re- 
commendate in patientes de plus juvene 
etates. Illo non es considerate como un 
necessitate in patientes de etates plus 
avantiate si illes es sin symptomas. 
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Hemangioma of the Small Intestine’ 


SEYMOUR OCHSNER, M.D., and RAWLEY M. PENICK, Jr., M.D. 


rare lesions, of particular importance 
to the radiologist since they severely test 
his diagnostic capabilities. None of the 
common fluoroscopic procedures are so 
time-consuming and so likely to be unre- 
warding as are studies of the small intes- 
tine. Discovery of a benign neoplasm is 
one of the rarer potential rewards of this 
method of examination (3-5). 

A full collective report on gastrointesti- 
nal hemangiomas by Kaijser (9) in 1936 
introduced the classification that has 
proved most useful: 


iene, of the small intestine are 


'y 


Fig. 1. 
Fig. 2. 


nal hemangioma covered with a thin coating of barium 


S845 


1. Multiple phlebectasia 

Cavernous hemangioma 

(a) Diffuse infiltrating 

(b) Circumscribed (often polypoid) 
3. Capillary hemangioma 

4. Angiomatosis 


to 


In a recent comprehensive review of 
tumors of the small intestine, River et ai. 
(14) analyzed the data of 1,399 cases re- 
corded in the literature. They stressed 
the frequency and importance of complica- 
tions, especially intussusception, obstruc- 
tion, and intraluminal bleeding. Of the 
1,399 tumors, only 79 had been correctly 





Spot roentgenogram of a jejunal loop showing multiple filling defects at site of hemangioma. Pal 
Roentgenogram of abdomen, made four hours after ingestion of barium mixture, showing the jeju- 
Most of the barium had passed into the colon, 


‘From the Departments of Radiology (S. O.) and Surgery (R. M. P.), Ochsner Clinic, New Orleans, La, Ac- 
cepted for publication in December 1956 
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Fig. 3. Photograph of capillary hemangioma of poly- 
poid type in the resected segment of the jejunum 


diagnosed before operation, in each instance 
on the basis of roentgenologic evidence. In 
the collected series there were 127 vascular 
tumors, forming 9 per cent of the entire 
number. In only 3 of these had a preoper- 
ative radiologic diagnosis of benign tumor 
been made. 

Among 20 cases of benign tumors of the 
small intestine seen at the Ochsner Clinic 
and Ochsner Foundation Hospital between 
1942 and 1955, one was a jejunal heman- 
gioma, which was clearly portrayed roent- 
genologically. This was of the capillary 
type, a variety infrequently found in the 
small intestine (1, 5, 12, 13) and so rarely 
visualized radiologically that the case is 
considered worthy of report. 

P. A. L., a 16-year-old girl, daughter of a white 


farmer, came to the Ochsner Clinic on Feb. 9, 1950, 
She had heen 


complaiming of abdominal cramps 
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anemic since the age of seven years, when she Was 
thought to have had an attack of acute nephritis 
Intermittent episodes of abdominal pain had led ty 
an appendectomy six months before admission. 

Physical examination revealed pallor and slight 
generalized edema. Hematologic studies indicated 
only severe hypochromic microcytic anemia, appar- 
ently resulting from chronic loss of blood. The 
hematocrit reading was 26 per cent, hemoglobin 54 
gm. per 100 ml., and red blood cell count 4,100,009 
percu.mm. Mean corpuscular volume was 63 cubic 
microns and mean corpuscular hemoglobin concentra. 
tion 21.5 per cent. Fecal examination revealed g 
trace of occult blood. 

Roentgenologic studies of the chest, urinary 
tract, and colon revealed no disease. The esophagus, 
stomach, and duodenum appeared normal roent- 
genologically. Examination of the small intestine. 
Feb. 13 and Feb. 15, showed several soft polypoid 
filling defects in a segment of the mid-jejunum (Fig, 
1). There was neither narrowing nor deformity of 
the intestine, and no evidence of obstruction or 
intussusception. The delayed film showed a cluster 
of peculiar, rounded, barium-coated lesions in the 
left side of the abdomen. These suggested some type 
of benign tumor of the jejunum, possibly a heman- 
gioma or lipoma (Fig. 2). 

On Feb. 20, 1950, abdominal exploration revealed 
a segmental area of redness in the mid-jejunum 
with enlarged mesenteric vessels and soft intralumi- 
nal masses. A segment measuring 17 cm. was 
resected. 

Pathologic examination showed 7 polypoid lesions 
arising in the mucosal surface, varying from 0.5 to 
1.5 em. in diameter (Fig. 3). These bulged beneath 
the mucosa, were reddish blue in color, soft, and 
partially covered by a greenish yellow exudate. 
Microscopic examination showed them to be vas- 
cular tumors, composed of capillaries of varying size. 
The histologic diagnosis was multiple capillary heman- 
giomas of the jejunum, with superficial ulceration 
and inflammation. 

Recovery was prompt, and at this writing the 
patient remains well more than six and a half years 
postoperatively. 


DISCUSSION 


When there is a real indication for thor- 
ough roentgenologic exploration of the 
small intestine, a conscientious examina- 
tion should be performed, and results are at 
times rewarding (2, 7, 16). Persistent 
chronic or recurrent periumbilical pain, 
diarrhea in the absence of disease of the 
colon, and obscure intestinal bleeding are 
the prime indications for examination. The 
relatively low incidence of bleedin« small 
intestinal lesions is put in prope . 
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tive by consideration of the report of 
Smith and coworkers (15), who found that 
95 per cent of the cases with melena or 
hematemesis, of non-colonic origin, would 
be found in the upper gastrointestinal 
tract (the duodenum or above). 

Individual examiners have their own 
preferences as to the proper procedures to 
follow. We agree with Hodges and co- 
workers (7) that a simple routine type of 
examination is useful as a screening method 
for large volumes of work. Basic proce- 
dures, however, should never be so stand- 
ardized that they are not adaptable to the 
individual case. 

Roentgenologic findings in tumors of the 
small intestine include intraluminal filling 
defects, disordered motility, stenosis or an- 
gular narrowing of the lumen, regional dila- 
tation, and intussusception (2, 5, 6, 8, 10, 
14). Phleboliths occur in hemangioma- 
tous tumors, but we found none reported 
in hemangiomas of the small intestine. 

Dedick and Collins (4) found that the 
two principal causes of failure to detect le- 
sions by small intestinal studies were (a) a 
disregard for slight alterations in pattern of 
intestinal loops and (+) uneven and irreg- 
ular distribution of barium in the lumen 
as a result of flocculation of the mixture or 
abnormal motor function of the small in- 
testine. ‘ 

In the repeated absence of positive roent- 
genologic findings and in the face of clinical 
and laboratory evidence of bleeding from 
the intestinal tract, we believe that surgical 
exploration deserves strong consideration. 
Morrison and Donath (11), however, re- 
ported a hemangioma discovered by roent- 
genologic examination after two surgical 
explorations failed to reveal the cause of 
intestinal bleeding. 


SUMMARY 


A case of capillary hemangioma of the 
small intestine, producing abdominal pain 


HEMANGIOMA OF THE SMALL INTESTINE 


(Pro le summario in interlingua, vider le pagina sequente.) 
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and chronic severe anemia, has been pre- 


sented. The tumor was discovered by 
roentgenologic study and was resected 
successfully. 


Ochsner Clinic 
3503 Prytania St. 
New Orleans, La. 
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SUMMARIO IN INTERLINGUA 


Hemangioma del Intestino Tenue 


Es reportate un caso de multiple heman- 
giomas capillar del jejuno. Le patiente, un 
puera de dece-sex annos de etate, se plan- 
geva de sever dolores abdominal, e il esseva 
constatate que illa habeva un alte grado 
de anemia microcytic hypochromic, ap- 
parentemente causate per un _ perdita 
chronic de sanguine. Le roentgeno-exa- 
mine monstrava plure polypoide defectos 


de plenamento in le jejuno. Duo dies plus 
tarde, un roentgenogramma retardate de- 
monstrava un racemo de remarcabile ronde 
lesiones coperite de barium, Isto sug- 
gereva le presentia de un tumor benigne., 
possibilemente lipoma o hemangioma, [¢ 
afficite segmento del intestino esseva re. 
sectionate, e le diagnose esseva establite 
histologicemente. 
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Radiographic Demonstration of Choledochal 
Cyst by Oral Cholecystography’ 


JOHN E. MOSELEY, M.D. 


HOLEDOCHAL cyst or idiopathic dilata- 

tion of the common bile duct is a 
congenital localized dilatation, the exact 
etiology of which is at present obscure. 
While in some cases there may be a steno- 
sis, angulation, or valve-like fold in the 
lower part of the duct, in others no ab- 
normality can be demonstrated at the 
outlet. It is considered probable that a 
congenital weakness of the duct wall re- 
sults in dilatation when the intraductal 
pressure is increased as a result of ana- 
tomic or functional obstruction at the out- 
let. 

Choledochal cysts have been demon- 
strated directly by the introduction of con- 
trast substances into the cyst through a 
needle puncture and indirectly by pressure 
defects on the duodenum and displace- 
ments of the adjacent structures. Mc- 
Laughlin (1) has reported a case in which 
the cyst was outlined by gas, apparently 
from the duodenum. A review of the liter- 
ature reveals a firm conviction that these 
cysts cannot be shown by oral cholecystog- 
raphy. In 1935, Wright (2) published a 
case in which the gallbladder was visualized 
but not the cyst. In all other cases that 
we have been able to find in the literature, 
oral cholecystography, when attempted, 
has failed to demonstrate the biliary tract. 
Recently, Wilson (3), in discussing the 
diagnosis of choledochal cysts in infants 
and children, states that the gallbladder 
is not visualized by oral cholecystography. 
The following case is considered note- 
worthy, therefore, because both the gall- 
bladder and cystic dilatation of the com- 
mon duct were demonstrated following the 
administration of Telepaque. 


CASE REPORT 


M. T., a 5-year-old white female, was admitted to 
the hospital May 25, 1955, because of epigastric pain 


' From the Department of Radiology, The Mount Sinai Hospital, New York, N. Y 
in November 1956. 
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Cholecystogram made with 0.30 gm. of 


Fig. 1. 
Telepaque, showing good visualization of gallbladder, 
cystic duct, and large, smoothly rounded localized 
dilatation of the common duct. 


and vomiting. She had a history of recurrent right 
upper quadrant pain, nausea, and vomiting from the 
age of nine months. The attacks of pain occurred at 
intervals of one or two months and lasted for periods 
varying from hours to days. At the age of two and 
a half years, an exploratory laparotomy was per 
formed at another hospital. At that time, nothing of 
significance was found and a normal appendix was 
removed. The attacks, however, became more 
severe and more frequent and the child was admitted 
to the Mount Sinai Hospital for study during one of 
these episodes. 

In addition to the upper abdominal pain and 
vomiting, the patient was found to be jaundiced 
and to have a questionable mass in the right upper 
quadrant. Fluids were given intravenously for two 
days, during which time the symptoms diminished 
and the jaundice cleared. Oral choleeystography 
was then undertaken, with a dose of 0.15 gm. of 
Telepaque given in three tables. Faint visualization 
of the gallbladder was obtained. Because of this 
success and because the child had shown no reaction 
to the Telepaque, the examination was repeated 
with a dose of six tables (0.30 gm.), As a result, the 
gallbladder and common duct cyst were well demon 
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Barium meal study showing anterior dis- 
it of second portion of duodenum by large 
ypacified choledochal cyst (arrows 





strated (Fig. 1). A gastrointestinal series made the 
same day showed the duodenum to be displaced 
anteriorly and downward by the opacified cyst (Figs. 
2 and 3). A diagnosis of choledochal cyst was made. 
This was confirmed on surgical exploration, and a 
cvstoduodenostomy performed. 
DISCUSSION 
The majority of cases of congenital 
cystic dilatation of the common duct occur 
in children and young adults, but the con- 
dition has been reported in older persons 
as well. Its incidence is four times as 
great in females as in males. The diag- 
nosis may be strongly suggested by the 
clinical triad of abdominal pain, tumor, 
and jaundice; the clinical course is charac- 
terized by intermittency of the symptoms. 
The typical triad may be absent, however, 
in which event the diagnosis may be diffi- 
cult to establish. Hertzler and Maguire 
4), among others, have stressed the im 
portance of preoperative diagnosis, report 
ing a fatality rate of 62 per cent for patients 
without a preoperative diagnosis as op 
posed to 36 per cent for those in whom the 
diagnosis was entertained before surgery. 
Gross (5) has also made a strong plea in 
this respect, warning that the surgeon 
must be familiar with the pathology of the 


condition and be prepared to institute 


proper corrective measures at the operating 
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table. Any procedure, therefore, which 
offers the possibility of demonstrating the 
lesion preoperatively would appear man. 
datory. 

It seems strange that in nearly 200 cases 
of choledochal cyst that have been te. 
ported, we have been able to find only 
one in which the gallbaldder was visual- 











Displacement of second portion of the duo- 


Fig. 3. 
denum anteriorly and downward by the large opacified 
cyst (arrows). 


ized by oral cholcystography and none 
in which the cyst was opacified. Un- 
der these circumstances it is natural 
that a conviction regarding non-visualiza- 
tion in these cases should take root. 
While the vast majority of reports appeared 
before 1950, the few published since that 
time have also indicated the failure of oral 
cholecystography to demonstrate either 
the gallbladder or the cyst. In the case 
reported here Telepaque was used as the 
contrast medium. The superior density of 
this preparation is now well established, 
and it seems likely that this may have been 
a contributing factor in the successful 
visualization. In addition, the patient was 
not jaundiced at the time of the examina- 
tion. Although this point is not clear in 
all reports, in many cases it is apparent 
that the examination was made while the 
patient was icteric. Since the jaundice, as 
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well as other manifestations of the condi- 
tion, tends to be intermittent, it would 
seem advisable to await its clearing before 
attempting oral cholecystography. Chol- 
angitis and biliary cirrhosis are common 
complications of choledochal cyst and, 
where these have progressed, it may be im- 
possible to secure visualization by this 
means. Nevertheless, the demonstration 
that the gallbladder and cystic dilatation 
of the common duct can be shown with 
Telepaque, especially in the non-jaundiced 
patient, should stimulate renewed interest 
in and further trial of this simple diagnostic 
procedure, particularly since the impor- 
tance of preoperative diagnosis is so clearly 
recognized. 
SUMMARY 

A case of choledochal cyst in a five-year- 
old girl is presented in which both the gall- 
bladder and the cystic dilatation of the 
common bile duct were demonstrated by 
oral cholecystography with Telepaque. 
No previous reports of visualization of a 
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choledochal cyst by oral cholecystography 
could be found in the literature. 

Successful demonstration of the cyst and 
gallbladder in this case may be related to 
the use of Telepaque and the fact that the 
patient was examined after her jaundice 
had cleared. 

The importance of preoperative diag- 
nosis in reducing mortality from surgery 
in this condition is emphasized. 


Department of Radiology 
The Mount Sinai Hospital 
New York, N. Y. 
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SUMMARIO IN INTERLINGUA 


Demonstration Radiographic de Cyste Choledochal per Cholecystographia Oral 


Es reportate un caso de cyste choledo- 
chal, o de dilatation idiopathic del ducto 
biliari commun, occurrente in un puera de 
cinque annos de etate. Tanto le cyste 
como etiam le vesica biliari esseva demon- 
strate per cholecystographia oral per medio 
de Telepaque, in despecto del facto que on 
ha generalmente opinate que iste cystes 
non es visualisabile pcr tal medios e que 
nulle reporto de un tal visualisation poteva 
esser trovate in le litteratura. I] es proba- 
bile que le successo del methodo in le 


presente caso es connectite con le facto que 
Telepaque esseva usate, le qual es cognoscite 
per su densitate superior, e con le factor que 
le patiente esseva libere de jalnessa al tem- 
pore del examine. 

Le facto que diagnoses pre-operatori re- 
sulta in un grande reduction del mortalitate 
chirurgic in casos de cyste choledochal servi 
a sublinear le importantia de tentar chole- 
cystographia oral in patientes de iste 
genere, preferibilemente durante un periodo 
quando illes es libere de jalnessa. 





Irradiation of Advanced Cancer of the Head and Neck 
through a Grid 





Part I. Study of Absorbed Dose by Observation of Skin and Mucosal Reactions! 
MILTON FRIEDMAN, M.D., and ALEXANDER W. PEARLMAN, M.D. 


HE UNCERTAINTY of the biologic ef- 

fectiveness of the absorbed dose of 
250-kv radiation through a grid prompted 
this study of skin and mucosal reactions 
in 37 of a series of 48 patients with head 
and neck cancer treated with the grid 
technic. The reactions were compared 
with a standard set of epithelitis curves 
produced in a previous group of patients 
irradiated through a single open portal. 

Previous studies of epithelitis and epi- 
dermitis curves (1-3) have demonstrated 
that, despite a wide range of individual 
variation, these reactions are the only 
feasible indices in man for quantitative 
comparison of the absorbed dose with the 
measured dose. Although epidermitis re- 
action curves, in the form of skin erythema 
tests, have been extensively studied as 
indicators of surface dose absorption, 
epithelitis curves, a useful indicator of the 
biologic effect of absorbed radiation in the 
depth, have been inadequately investi- 
gated. 

With the epithelitis and epidermitis 
reaction curves produced by irradiation 
through a single open portal (1) as a 
base line, it is possible to seek grid dosages 
which will produce equivalent reactions. 

The open-portal reaction curves were 
achieved with portals measuring 8 X 10 or 
10 X 10 em. The grid had perforations 
of 1 sq. em., with 45 per cent of the area 
open. Most of the thirty-seven grid 
portals measured 8 X 10 em., but 5 
measured 10 XK 15 cm. The overall 
treatment time for both technics was 
usually five to seven weeks. All doses 
delivered through a grid are expressed as 
roentgens ‘‘in air,’ because ionization 
measurements (5-8) do not satisfactorily 


EPIOERMITIS 











7 \s 21 26 a5 42 « s6 @& crs 


Fig. 1. Average epidermitis curves for the open- 
portal technic. Curve Op 7-8 is for the dose range of 
7,100 to 8,000 r, measured with back-scatter, delivered 
in four to six weeks, and Op 6-7 for the dose range 
of 6,100 to 7,000 ¥ 


explain the absorption of grid irradiation 
in tissue. The quality of radiation was 
h.v.1. 1.0 to 1.5 mm. Cu. 


REACTION CURVES PRODUCED BY THE 
SINGLE OPEN-PORTAL TECHNIC 

Skin Reactions: The criteria for drawing 
skin reaction curves are those which 
Coutard described over twenty-five years 
ago. First-degree erythema is redness of 
the skin; its day of onset is often indefinite. 
Second-degree erythema is denudation of 
the epidermis, with healing from multiple 
islands of epidermis throughout the irradi- 
ated area; its day of onset is a reliable 
point on the reaction curve. A _third- 
degree erythema is denudation healing 
from the margins. It is usually necessary 
to wait until the reaction begins to heal 
before the curve, representing the mag- 
nitude of the reaction, can be drawn. The 
day of healing is a reliable point on the 
curve. 

The reactions of skin aggressively irradi- 
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ated through a single open portal were 
illustrated in an earlier paper (1). The 
average epidermitis curves are reproduced 
in Figure 1. The lower curve, labeled 
Op 6-7, is representative of irradiation 
through an open portal, 6,100 to 7,000 r 
measured with back-scatter in four to 
six weeks; Curve Op 7-8 was produced 
with doses of 7,100 to 8,000 r in five to 
seven weeks. As expected, the larger 
dose produced a more severe second-degree 
epidermitis, of longer duration than the 
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theritic membrane is a reliable point on 
the curve. 

The original paper on_ single-portal- 
massive-dose technic (1) did not include a 
description of epithelitis curves. These 
are now presented in order to compare 
them with epithelitis curves produced by 
the grid technic. Figure 2 depicts the 
mucosal reactions produced by the single 
open-portal technic, with skin doses ranging 
from 6,100 to 7,000 r in four to six weeks. 
The average epithelitis curve, indicated by 


























a7 

















| 
| 
| 
| 
| 
| 
| 
| 
| 





7 4 2 


Fig. 2. 
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56 6&3 DAYS 


A nest of curves depicting the individual epithelitis reaction observed in 


13 patients treated through a single open portal witha skin dose ranging from 6,100 
to 7,000 r (measured with back-scatter), delivered in four to six weeks. The 


heavy line represents the average curve. 


In only 3 of 13 patients did the reaction 


on the mucosal surface exceed a second-degree intensity. 


smaller one. These reaction curves will 
be compared with grid reaction curves. 
Mucosal Reactions: The criteria for 
mucosal reactions are the same as for skin 
reactions, with few modifications. It is 
almost impossible to see a first-degree 
epithelitis. One must rely on subjective 
symptoms for a mild first-degree reaction, 
or marked injection and edema of the 
mucosa. A second-degree epithelitis is 
indicated by a pseudo-diphtheritic mem- 
brane, and its day of onset is a reliable 
point on the curve. It is difficult to define 
a third-degree epithelitis, but if a pseudo- 
diphtheritic membrane has not started to 
heal within three or four weeks after its 
onset, it is designated as third-degree. 
The day of healing of the pseudo-diph- 





the heavy line, failed to reach a second- 
degree intensity. Figure 3 illustrates 
curves produced by the group of larger 
skin doses, ranging from 7,100 to 8,000 r. 
The average curve reached a_ second- 
degree intensity. Jn all cases the epithe- 
litis was unilateral. These average curves 
will be later compared with grid curves. 
The stated dose is the skin dose and 
not the dose in that part of the mucosa 
which first exhibited a pseudo-diphtheritic 
membrane. It would have been preferable 
to specify the tissue dose in the mucosal 
site where the reaction first occurred, but 
this was impossible because, in an individ- 
ual patient, the mucous membrane lay 
from 2 to 4+ cm. below the skin, and 
ach site consequently had a different 











dose. Also, the epithelitis was not constant 
in its location in different patients. Since 
the skin portal included the lower jaw and 
upper two-thirds of the neck in almost 
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standards for comparison with the grid 
reactions, may be stated as follows: The 
maximum tolerated skin dose is 7,100 to 
8,000 r in five to seven weeks. The average 
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56 63 DAYS 


Fig. 3. A nest of curves depicting the individual epithelitis reaction observed 
in 16 patients treated through an open portal with a skin dose of from 7,100 to 
8,000 r (measured with back-scatter), delivered in five to seven weeks. The 
heavy line represents the average curve. 
cosal reaction exceed a second-degree intensity. 


In only 8 of the 16 patients did the mu- 






















































treated through a grid 
in four to six weeks 


every case, it was assumed for the pur- 
poses of this experiment that the relative 
depth doses were similar for each patient 

In summary, the single open portal 
technic reactions, which are to be the 
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Fig. 4 \ nest of curves depicting the individual epidermitis reaction in 23 patients 


The dose, measured in air, ranged from 10,000 to 15,000 r 
The heavy line represents the average curve. 


epidermitis from this dose approaches 4 
third-degree skin reaction and heals on the 
With the lower range 
of 6,100 to 7,000 r, there is a slight redue- 


seventieth day. 


tion in intensity of the epidermitis (Fig. 1). 
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The epithelitis curves in the two dose 
ranges have a somewhat different relation- 
ship. The average epithelitis curve of 
the higher skin-dose range (7,100 to 8,000 r) 
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the multiple pencil-beams of grid therapy. 
Both dose ranges are clinically similar, 
however, in that they produce maximum 
skin reactions short of necrosis. 
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Fig. 5. 
treated through a grid. 
five to seven weeks. 


reached a mild second-degree intensity 
and healed on the forty-ninth day (Fig. 3). 
With the lower dose range of 6,100 to 
7,000 r, the average epithelitis reaction 
curve was considerably reduced in height 
and duration (Fig. 2). 


REACTION CURVES PRODUCED BY THE 
GRID TECHNIC 
Skin Reactions: The grid patients were 
divided into two groups, those whose 
skin reactions were somewhat similar to 
the open-portal reactions produced by doses 
in the 6,100 to 7,000 r range, measured 
with back-scatter, and those with reactions 
comparable to those produced by 7,100 to 
8,000 r. The comparable dose ranges 
with the grid were 10,000 to 15,000 r (air) 
in four to six weeks, and 15,100 to 20,000 r 
(air) in five to seven weeks. 
Only a crude comparison can be made 
between the skin reactions following open- 
portal therapy and the reactions following 





42 49 56 63 70 
DAYS 


A nest of curves depicting the individual epidermitis reaction in 14 patients 
The dose, measured in air, ranged from 15,100 to 20,000 r in 
The heavy line represents the average curve. 


Figure 4 depicts twenty-three skin re- 
action curves produced by doses ranging 
from 10,000 to 15,000 r (air) through a 
grid. This lower range of grid dosage 
produces an average epidermitis curve of 
second-degree intensity (comparable with 
Fig. 1, Op 6-7). Figure 5 depicts fourteen 
skin reaction curves produced by doses 
from 15,100 to 20,000 r (air) through a 
grid. This is the higher range of grid 
dosage and it produces an average epi- 
dermitis curve of second-degree intensity 
comparable with the average epidermitis 
curve produced with an open portal (see 
Fig. 1, Op 7-8). 

In summary, these skin reactions pro- 
duced by the maximum tolerated doses 
are approximately equivalent. The vari- 
able to be studied in this experiment is 
the analogous epithelitis reactions. 

Epithelitis Reactions: Figure 6 depicts 


the twenty epithelitis curves of the lower 
range of dosage through a grid, 10,000 to 
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Fig. 6. A nest of curves depicting the individual epithelitis reaction in 20 patients 
treated through a grid, to a dose, measured in air, ranging from 10,000 to 15,000 r, in 
four tosix weeks. The heavy line represents the average curve. In 16 of the 20 patients 
the reaction exceeded a second-degree intensity. 
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7 4 21 28 35 42 49 56 63 70 
DAYS 
Fig. 7. A nest of curves depicting the individual epithelitis reaction in 13 patients 


treated through a grid to a dose, measured in air, ranging from 15,000 to 20,000 r, in 
four to six weeks. The heavy line represents the average curve. In 12 of the 13 cases 
the reaction exceeded a second degree intensity. 


15,000 r (air), while Figure 7 shows the heals on the forty-ninth day and the high- 
corresponding thirteen epithelitis curves dose reaction lasts until the sixtieth day. 

from the high-dosage range, 15,100 to 
20,000 r (air). The two average curves 
differ slightly in that the low-dose reaction Since this is a retrospective analysis of a 
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TaBLE I: STUDY OF BroLtocic ErFrect (EPITHELITIS 
AND EPIDERMITIS) IN RELATION TO DosE* 


SS ————— 


Administered Doses 











n Portal 
bm Range Grid Dose Biologic Effect 
(r with back Range 
(r in air) 


scatter ) 


Maximum tolerated skin 
dose just short of ne- 
crosis 

Moderately severe second- 
degree skin reaction 


7,100 to 8,000 15,100 to 
30,000 


10,1007 to 


6,100 to 70,00 
15,000 





7,100 to 8,000 oe 


Second-degree epithelitis 
(7 of 16 cases) 

Second-degree epithelitis 
(12 of 13 cases) 


— 15,100 to 
20,000 





Second-degree epithelitis 
(3 of 13 cases) 
Second-degree epithelitis 
(16 of 20 cases) 


6,100 to 7,000 
—_ 10,000 to 
15,000 


* Usual overall time five to seven weeks. 
¢ The smallest doses in this group were 13,000 r in 
fifteen days and 12,000 r in twenty days. 


series of cancer patients irradiated accord- 
ing to clinical requirements rather than a 
planned experiment, deductions must be 
qualified. 

A study of skin reactions produced by 
200- to 250-kv x-rays shows the maximum 
tolerated skin dose to be produced by a 
dose range of 7,100 to 8,000 r (measured 
with back-scatter) delivered in five to 
seven weeks through an open portal 
(Fig. 1), or by a dose range of 15,100 to 
20,000 r (air) delivered through a‘ grid 
(Fig. 5). The average epidermitis curves of 
the two technics are of second-degree 
intensity, heal in seven weeks to nine 
weeks, and are approximately equivalent. 

For a lower grade of skin reaction, the 
dose ranges were 6,100 to 7,000 r (measured 
with back-scatter) in four to six weeks, 
through an open portal and 10,000 to 
15,000 r (air) through a grid (see Table I). 

Let us compare the mucosal reactions 
(epithelitis) from grid (Fig. 7) with those 
from open-portal irradiation (Fig. 3), using 
the higher dose ranges of each. While the 
respective skin reactions are similar clini- 
cally, the average epithelitis with the grid 
is slightly higher and of longer duration 
(sixty days) than with the open portal 
(forty-nine days). With the grid, twelve 
of thirteen epithelitis curves reached a 





second-degree intensity as compared with 
only seven of the sixteen open-portal 
curves. When the skin reactions are 
comparable, the grid produces a more 
intense and more prolonged epithelitis 
than the open portal. This is indicative of 
a larger absorbed dose in the depth. 

A similar comparison of epithelitis curves 
is made in the lower dose range. Both skin 
reactions are milder but are not exactly 
similar, in that the grid skin reaction 
(Fig. 4) is less intense than the open- 
portal skin reaction (Fig. 1). Nevertheless, 
the average epithelitis curve with the 
grid (Fig. 6) is higher than a second-degree 
intensity. Furthermore, with the grid 
technic, sixteen of twenty epithelitis re- 
actions are higher than second-degree, 
whereas with the open portal, only three of 
thirteen reactions exceed second-degree 
intensity. Once again it is seen that, for 
comparable skin reactions, the grid tech- 
nic results in a larger absorbed dose in the 
depth. 

A striking difference between grid and 
open-portal technics, when only one treat- 
ment portal is employed, is noted by 
comparing unilateral (ipsilateral) with bi- 
lateral epithelitis. The open-portal tech- 
nic never produced bilateral second-degree 
epithelitis, whereas the grid technic pro- 
duced bilateral second-degree epithelitis in 
one-third of the cases (Table IT). 


TABLE II: OBSERVATIONS ON MucCOSAL REACTIONS 
WITH GRID TECHNIC 


(33 patients) 


Unilateral Bilateral 


Number of 
second-degree second-degree 


Air Dose 


Cases ‘Epithelitis  Epithelitis 
10,100 to 
15,000 r 20 13 7 
15,100 to 
20,000 r 13 9 4 
TOTAL 


33 22 11 








ILLUSTRATION OF A HYPOTHETICAL CASE 


A cross-section of the oropharynx at 
the level of the tonsil is shown diagram- 
matically in Figure 8. In an average 
patient, the cervical lymph nodes are 2 cm. 
below the skin surface, the mucosa of the 
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TABLE III: COMPARISON OF DEPTH DOSES WITH VARIOUS RADIATION TECHNICS* 


Method D D, 
Two opposing portals 4, OOOF 
Single portal 8,000 
5,000 16,350 


Grid: open ] 
Grid: closed | 


5,000 3,300 


* Depth dose data from Johns (8 
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Fig. 8. Diagramatic representation of coronal sec- 


tion of the lower head Each number represents the 
depth below the surface of a point of interest. 


ipsilateral tonsil is 4 cm. deep, the mid-line 
(uvula) is 6 cm. deep, and the contra- 
lateral mucosal surface is 8 cm. deep. 
The comparative depth doses for three 
irradiation technics are shown in Table III. 
With two opposing portals and a skin dose 
of 2 * 4,000 r (with back-scatter) in four 
to six weeks, the depth dose at each 
tonsillar mucosa is 5,000 r.. This usually 
produces a second-degree epithelitis. When 
a skin dose of 8,000 r (with back scatter) 
is delivered to a single open-portal, the 
dose to the contralateral mucosa at 8 cm. 
depth is approximately 3,750 r. There was 
never a second-degree epithelitis of the 
contralateral mucosa from this dose. 

Using the median administered dose 
with the grid, 7.e., 15,000 r (air), the tissue 
dose at the contralateral mucosal surface is 
5,250 r maximum and 3,000 r minimum. 
A second-degree epithelitis occurred in 
one-third of the cases. 

To recapitulate: A tissue dose of 5,000 r 
(from two opposing portals) usually pro- 
duces second-degree epithelitis; whereas 
3,750 r (single open portal) does not. 
With the grid, second-degree epithelitis 
is produced in one-third of the cases when 
the measured tissue dose in 5,250 r max- 
imum and 3,000 r minimum. 

These finlings suggest that measured 
dosages through a grid are approaching 
reasonable accuracy. 


Grid dose data from Sopp (4). 


De Ds Ds De 
5,000 5,000 4,670 5000 
7,450 6,080 4,670 3,750 
13,800 10,050 7,200 5 254) 
4,200 $050 3,450 3,000 


Tt Exit dose omitted. 


SUMMARY AND CONCLUSIONS 


A comparative study of the “grid” gs. 
the ‘“‘open-portal’’ technic was made by 
irradiating, through one field, two groups 
of patients having squamous-cell cancer of 
the head and neck. The size of the portals 
and overall treatment times were similar. 

The doses for each technic were grouped 
in a higher and a lower dose range. Simi- 
lar severe maximum skin reactions were 
produced by: 7,100 to 8,000 r (measured 
with back-scatter) with the open-portal 
technic and 15,100 to 20,000 r (air) with 
the grid. A lower grade of skin reaction 
was produced by dose levels of 6,100 to 
7,000 r (measured with back-scatter) for 
the open-portal and 10,100 to 15,000 r 
(air) for the grid technic. 

With doses producing similar skin re- 
actions, the grid technic delivered larger 
effective doses in the depth, as confirmed 
by the following clinical observations: (a) 
At the higher dose levels, the open-portal 
technic produced second-degree epithelitis 
in only 7 of 16 cases, whereas the grid 
produced it in 12 of 13 cases. (b) At the 
lower doses levels, the open-portal method 
produced second-degree epithelitis in only 
3 of 13 cases, whereas the grid produced it 
in 16 of 20 cases. (c) The single open- 
portal technic never produced bilateral 
epithelitis, whereas the grid technic pro- 
duced it in 11 of 33 patients. 


1016 Fifth Avenue 
New York 28, N. Y. 
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SUMMARIO IN INTERLINGUA 


Irradiation de Avantiate Cancere del Capite e del Collo a Transverso un Grillia. 


Parte I: 


Studio del Dose Absorbite, per Observationes del Reaction in Pelle e Membrana Mucose 


Un studio comparative del technicas a 
“orillia” e a ‘“‘porta aperte”’ esseva facite 
per irradiar via le mesme campo duo grup- 
pos de patientes con cancere a cellulas 
squamose in le capite e le collo. Le mag- 
nitude del portas e le tempores total de 
tractamento esseva simile. Le _ grillia 
habeva perforationes de 1 cm’, e 45 pro 
cento del area esseva aperte. 

Le dosages usate con le un e con le altere 
del duo technicas esseva gruppate in un 
ordine superior e un ordine inferior. Simile 
reactions cutanee de severitate maximal 
esseva producite per (1) 7.100 a 8.000 r 
(mesurate con diffusion retrorse) in le caso 
del technica a porta aperte e (2) 15.100 a 
20.000 r (aere) in le caso del technica a 
grillia. Un plus basse grado de reaction 
cutanee esseva producite per doses (1) al 
nivellos de 6.100 a 7.000 r (mesurate- con 
diffusion retrorse) in le caso del technica a 


porta aperte e (2) al nivellos de 10.000 a 
15.000 r (aere) in le caso del technica a 
grillia. 

Con dosages producente simile reac- 
tiones cutanee, le technica a grillia de- 
livrava plus grande doses efficace al pro- 
funditate. Iste assertion se basa super le 
sequente observationes: (a) Al plus alte 
nivellos de dosage, le technica a porta 
aperte produceva epitheliitis del secunde 
grado in solmente 7 ex 16 casos, durante 
que le technica a grillia produceva lo in 12 
ex 13 casos. (b) Al plus basse nivellos de 
dosage, le technica a porta aperte pro- 
duceva epitheliitis del secunde grado in 
solmente 3 ex 13 casos; le technica a 
grillia, in 16 ex 20 casos. (c) Le technica a 
porta aperte nunquam produceva bilateral 
epithelitis del secundo grado, durante que 
le technica a grillia produceva lo in 11 ex 33 
patientes. 


Salmonella Bacteremia: 





A Case with 


Miliary Lung Lesions and Spondylitis 


R. H. GREENSPAN, M.D., and S. B. FEINBERG, M.D. 


LTHOUGH PULMONARY and bony mani- 

festations of salmonellosis have been 
reported with some frequency, no example 
of miliary lung lesions due to this cause 
could be found in the literature. Felson 
mentioned Salmonella in his review of 
acute miliary diseases of the lung, but 
states that the reported cases did not show 
a true miliary appearance. The following 
case of miliary lung lesions in association 
with Salmonella bacteremia and osteo- 
myelitis of the spine should therefore be of 
interest. 


A 66-year-old white housewife entered Mt. Sinai 
Hospital on June 16, 1955, one day after the onset of 
her first bout of excruciating lumbar pain. Although 
she was acutely ill, localizing physical findings were 
limited to a rigid back, the result of muscle guarding. 
There was abdominal distention due to ileus. 

The admission chest film (Fig. 1) showed a coarse 
miliary pattern bilaterally. The lesions, 1 to 3 mm. 
in diameter, exhibited the roentgen appearance of a 
typical hematogenous spread. The initial spine film 
showed normal bones, with intestinal distention due 
to adynamic ileus. The temperature was 101.2° F., 
pulse 100, and respirations 24 per minute. Initial 
blood studies were normal. The erythrocyte sedi- 
mentation rate was 73 mm. in an hour. Urinalysis 
showed 20 white blood cells per high-power field and 
was otherwise normal. Blood chemistry, including 
values for Cl, CO., Na, K, Ca, P, alkaline phos- 
phatase, bilirubin, and serum protein, was normal. 
Bromsulfalein retention was 33 per cent in forty-five 
minutes, and blood urea nitrogen was 31 mg. per 
100 c¢.c., returning to normal after hydration. 
Tuberculin and histoplasmin tests were negative. 

After blood, stool, urine, and sputum cultures were 
obtained, tetracycline, 250 mg., four times a day, 
was administered and parenteral fluids were given 
to maintain adequate hydration and nutrition. 
There was no response to therapy. Five days after 
admission, blood cultures showed Salmonella, which 
was identified as Type C 1, Salmonella Tennessee, 
sensitive to chloramphenicol in vitro. This drug was 
given in doses of 500 mg. four times a day. Im 
provement was rapid, with return to normal tem 
perature, diminution of back pain, and slight de 
crease in the size of the miliary chest lesions. The 





Admission chest film showing bilateral hema- 


Fig. 1. 
togenous (‘‘miliary’’) dissemination of Salmonella septi- 
cemia. The magnification of the parenchymal lesions 
was due to the fact that the radiograph was taken in 
the supine position at 36 in. T.F.D. 


’ 


sedimentation rate, however, remained high, 100 
mm. in an hour. 

The patient was discharged on July 9, but back 
pain on motion persisted and she was readmitted a 
week later. For the first time, abnormalities in the 
vertebrae were found (Fig. 2), consisting of destruc- 
tion of the bone of the opposing plates of L2-3 with 
collapse of the disk space of the type common to an 
inflammatory process. Blood cultures were nega- 
tive at this time, but treatment with chloramphen- 
col was reinstituted. 

On July 29, the patient was transferred to the 
University of Minnesota Hospitals. Examination 
revealed local tenderness to percussion over the mid- 
lumbar spine. The sedimentation rate was 103 mm. 
in an hour, the A/G ratio was 2.8/3.2, and the stools 
were positive for occult blood. Urine, gastric, duode- 
nal and blood cultures were negative, but the stools 
were positive for Salmonella, and chloramphenicol 
was continued. In three weeks the organisms became 
resistant in vitro, and oxytetracycline was substt- 
tuted. Radiographic evidence (Fig. 3) of chest and 
spine improvement was obvious, and clinical progress 


! From the Department of Radiology, Mt. Sinai and University of Minnesota Hospitals, Minneapolis, Minn. 
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MILIARY LUNG LESIONS AND SPONDYLITIS IN SALMONELLOSIS 


Fig. 2. At the time of the patient’s second hospital admission, one month after the first examination, early 
destructive changes of the adjacent vertebral plates of L2-3 were noted on an intravenous pyelogram. These an- 
teroposterior and lateral spine views taken a week later show complete disk space collapse with vertebral plate 


destruction at L2-3. 


was gratifying. Twelve weeks after the onset of 
disease, the patient was discharged as an asympto- 
matic carrier. 

Follow-up roentgenograms showed further verte- 
bral healing and regression of the chest lesions to a 
residual granular pattern. The patient was rehos- 
pitalized in three months in an attempt to convert 
her to a non-carrier, but penicillin and probenicid 
failed. Because of the presence of biliary calculi a 
cholecystectomy was done in February 1956, and 
both the bile and calculi were positive for S. Ten- 
nessee on culture. T-tube drainage and multiple 
antibiotic therapy were instituted, and two weeks 
after a course of neomycin, 2 gm. daily, nine months 
after onset of the illness, stool cultures became nega 
tive and remained so. 


SUMMARY 


A case of Salmonella bacteremia with 
miliary lung lesions and osteomyelitis of 
the spine has been presented. To our 
knowledge this condition has not been re- 
ported previously. 

S.B Feinberg, M.D. 
(34 E. 22nd St. 
Minneapolis 4, Minn. 





Fig. 3. Postero-anterior teleroentgenogram of chest 
taken three months after the onset of illness, showing 
partial clearing of the miliary pattern. 


R. H. GREENSPAN AND S. B. FEINBERG 
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SUMMARIO IN INTERLINGUA 


Bacteremia a Salmonella: Un Caso con Lesiones Miliari in le Pulmones e con Spondylitis 


Es reportate un caso de bacteremia a 
Salmonella con lesiones miliari in le pul- 
mones e con osteomyelitis del columna 
vertebral. In un revista del litteratura le 
autores non ha succedite a trovar ulle altere 
caso de morbo miliari del pulmones debite a 
iste causa. 

Le roentgenogramma thoracic revelava 
le grossier miliaritate bilateral que es typic 
de dissemination hematogene. Le lesiones 
vertebral consisteva in le destruction del 


placas opponite de L2 a L3 con collapso del 
spatio discal. 

Sub therapia antibiotic le stato del pa- 
tiente se meliorava clinicamente, e le 
roentgenogramma indicava un melioration 
del lesiones vertebral e pulmonar. Le or- 
ganismos dispareva finalmente post le 
execution de cholecystectomia (pro calcu- 
los bilateral), sequite per drainage a tubo 
in T e le administration de antibioticos 
multiple. 
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Trigonocephaly’ 


PAUL A. RIEMENSCHNEIDER, M.D. 


RIGONOCEPHALY is an obvious, rela- 

tively uncommon deformity of the 
skull characterized by a triangular, pointed, 
frontal bone. Perhaps because of the 
peculiar shape of the skull, this condition 
has been classified by several authors with 
the various types of premature closure of 


seems an unlikely one, since the deformity 
associated with premature synostosis con- 
sists of a shortening of the diameter of the 
skull at right angles to the plane of the 
closed suture and an increased diameter at 
right angles to the plane of the open 
sutures rather than a point deformity. 





Fig.1. Patient M.W. A. Lateral skull view. 


B. Anteroposterior view of skull. 


the cranial sutures (3), being ascribed to 
intrauterine closure of the metopic suture. 
A thoughtful consideration of the shape of 
the skull, however, tends to suggest other 
conclusions, for none of the varieties of 
premature closure of cranial sutures is 
characterized by a keel-like deformity at 
the site of the closed suture. Welcker’s 
(1, 4) anatomical diagram shows the 
metopic suture of his patient open. 

Greig (2) regarded the deformity as 
the result of an open metopic suture with 
increased intracranial pressure and closed 
sutures elsewhere. This conclusion also 


The orbits are extremely close together. 


There are noticeable shortening of the anteroposterior diame- 
ter of the frontal bone and shallowness of the anterior fossa. 


The metopic suture is open. 


Caffey (1) and others report that the under- 
lying deformity is a hypoplasia of the 
frontal lobes. 

The purpose of this paper is to present 
the roentgen appearance of the skulls of 
two patients with this deformity, to call 
attention to several associated anomalies, 
and to attempt to separate this deformity 
from the category of premature closure of 
the cranial sutures. 

The two sets of films reproduced show a 
strikingly similar picture. The actual 
keel deformity is demonstrated only in a 
submentovertical projection. Both skulls 


_'From the Department of Radiology, Syracuse Memorial Hospital and the State University of New York, 
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Accepted for publication in December 1956. 
863 

































tion. The 
the meLopic 


direction, 


Patient 
extreni 


with 


Fig.2. Patient R. B 


R 


a 


view. 


B. Submentovertical projec- 
keel-like deformity at the site of 
suture is evident 


shallow frontal 








PauL A. RIEMENSCHNEIDER June 1957 


A. Lateral view of skull. Note the marked similarity to Fig. 1. B. Anteroposterior 


The metopic suture is closed 





have a markedly shortened measurement 
of the frontal bone in the anteroposterior 


fossa. 


The orbits are extremely close together, 
suggesting a hypoplasia of the ethmoid 
bone. One skull shows a closed metopic 
suture, while in the other patient this suture 
remains open. 

The findings of a hypoplasia of both 
frontal and ethmoid bones of the skull in 
the presence of this deformity supports the 
hypothesis that the underlying deformity is 
a hypoplasia of the frontal lobes and that 
this abnormality is in no way related to the 
group of deformities characterized by pre- 
mature closure of one or more cranial 
sutures. 


SUMMARY 

1. Trigonocephaly is a congenital de- 
formity of the skull characterized by a keel- 
like ridge at the site of the metopic suture. 

2. Skull films of two patients with this 
deformity are presented, showing, in addi- 
tion, small frontal bones and orbits set 
closely together. The metopic suture was 
closed in one patient and open in the other 
patient. 

3. These changes discount the hy- 
pothesis that trigonocephaly is a result of 
intrauterine closure of the metopic suture 
and support the conclusion that the under- 
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lying cause is a hypoplasia of the frontal 
lobes. 

Nore: Our appreciation is extended to Dr. Theo- 
dore Perl for permission to use the films of patient 
R. B. 
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INTERLINGUA 


Trigonocephalia 


Trigonocephalia es un deformitate con- 
genite del cranio, characterisate per un 
cresta cariniforme al sito del sutura metopic. 
Certe autores ha attribuite lo a clausura 
intrauterin del sutura metopic, sed obser- 
vationes in le duo hic reportate casos in- 
valida ille theoria e supporta le conclusion 
que le causa subjacente es un hypoplasia 


del lobos frontal. In ambe casos, roent- 
genogrammas demonstrava hypoplasia del 
ossos frontal e ethmoide, con le orbitas 
proximissime le un al altere Le sutura 
metopic esseva aperte in un del patientes 
e claudite in le altere. Le deformitate 
cariniforme es vermente demonstrabile 
solmente in le projection submentovertical. 





Cystitis and Ureteritis Emphysematosa’' 


C. SOTEROPOULOS, M.D., E. KAWASHIMA, M.D., and JOHN H. GILMORE, M.D. 


EVERAL ARTICLES have appeared re- 
S cently regarding cystitis emphysema- 
tosa, indicating the increasing interest in 
this entity and showing the value of early 
diagnosis and treatment. So far as we 
are aware, however, the complication of 
ureteritis emphysematosa has not been 
reported previously. 


CASE REPORT 


A 68-year-old white woman with poorly controlled 
diabetes was admitted to the hospital for gastro- 
intestinal study because of vague abdominal com- 
plaints, diarrhea, weakness, and anemia. On the 
day of the gastrointestinal examination, nausea and 
vomiting developed and the gallbladder was found 
to be filled with calculi. The patient improved 
under conservative management, but two days later 
experienced sudden lower abdominal pain with 
urgency and frequency. A tender mass, which 
proved to be a distended urinary bladder, was 
palpated in the lower abdomen. The patient was 
sent to the x-ray department with a clinical diagnosis 
of ‘‘acute abdomen.”’ 

Roentgenograms showed the characteristic find- 
ings of cystitis emphysematosa, with extension of the 
changes into the distal thirds of both ureters (Fig. 1). 
In the decubitus view a large fluid level was seen in 
the urinary bladder. After evacuation, the radio- 
lucent zone followed the contraction of the wall of 
the bladder (Figs. 2 and 3). A roentgenogram of the 
abdomen forty-eight hours later showed no evi- 
dence of abnormality. 

Catheterization yielded bloody urine. Culture of 
the urine specimen yielded a growth of B. coli and 
aerogenes. Non-protein nitrogen was 28 mg. per 100 
c.c. The blood sugar was 332 mg. per 100 ¢.c. The 
white cell count was 12,500; hemoglobin 11.0 gm. 
The urine output decreased for a period of two days 
to approximately 400 c.c. daily. The temperature 
was 100.5° for four days. 

The patient improved rapidly after receiving anti- 
biotics and fluids intravenously. Cystoscopy, after 
two and a half weeks, showed an intensely red blad- 
der mucosa with many rugae and an abundance of 
tenacious clots and mucous material. 

A second cystoscopic study two weeks following 
the first revealed a ‘‘persistent red, edematous area 
the size of a dollar, having the appearance of 
residual inflammatory reaction.’’ A cholecystec- 
tomy was performed, and the patient was discharged 
a month and a half later in good condition. 


' Accepted for publication in December 1956. 
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Fig. 1 The urinary bladder 


Supine roentgenogram. 
is distended and the radiolucency of its wall is clearly 


seen, due to gaseous vesicles. The radiolucency ex- 
tended into the distal portions of both ureters, as shown 
on the original films. Gallstones are present. 


DISCUSSION 


The pathogenesis of cystitis emphy- 
sematosa has been covered in recent arti- 
cles and need not be discussed here. Our 
patient presented a clinical course and 
roentgenographic findings similar to those 
previously reported. The cause of the in- 
fection was found on urine culture. The 
response to treatment was remarkable. 
The marked improvement of the condition 
in twenty-four hours shows again the value 
of early diagnosis. 

The unusual feature of the case is the 
extension of the changes in the bladder wall 
into the ureters. Anatomically the mu- 
cous membrane of the ureter is continuous 
with the mucous membrane of the urinary 
bladder and resembles it. Thus the gase- 
ous vesicles in the inflamed vesical mucosa 
may easily extend into the ureter. Why 
this extension is not more commonly seen 
is not obvious, though several possible 
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explanations are suggested in the following 
paragraphs. 

The course of this case lends support to a 
theory expressed by T aussig in 1907, that 
the gas-producing capacity of B. coli might 
be associated with a developmental phase 
of the organism. Thus the appearance of 
gaseous vesicles is limited to a certain stage 
of the infection. The clinical course of our 


patient is in agreement with this theory. 





Fig. 2. Right decubitus view. A long fluid level in 
the urinary bladder is shown in part. 


A roentgenogram of the abdomen forty- 
eight hours after the discovery of the dis- 
ease failed to reveal any gaseous vesicles. 
The mucosal inflammation, however, sub- 
sided less rapidly, and cystoscopy two and 
a half weeks after the demonstration of the 
cyst-like changes showed an intensely red 
bladder mucosa. Faingold, Hansen, and 
Rigler (1) also mentioned the transient 
nature of the condition as demonstrated 
roentgenologically. 

Schénberg (8), in 1913, was able to show 
that the capacity of bacteria of the coli 
group to produce gas decreased with time. 
It depends, therefore, upon the stage of the 
inflammation at the time of the x-ray 
examination whether or not gaseous vesi- 
cles will be visualized. This may account 
in part for the fact that ureteritis emphy- 
sematosa has not been reported more fre- 
quently. 

The functional capacity of the uretero- 
cystic junction to prevent regurgitation 





CYSTITIS AND URETERITIS EMPHYSEMATOSA 





Fig. 3. 
bladder. 


Supine roentgenogram after evacuation of the 
The radiolucent line follows the contraction 
of the bladder wall. 


into the ureters may exert a similar effect 
on extension of gaseous vesicles from the 
mucosa and submucosa of the urinary blad- 
der into the ureters. In addition, it is inter- 
esting to postulate that the formation of 
gas vesicles in the mucosa of the distal 
ureters would decrease the otherwise nar- 
row lumen (1-5 mm.) and produce an 
incomplete, transient obstruction. The 
slight elevation of non-protein nitrogen in 
this case seems to be indicative of such a 
transient obstruction, since on the patient’s 
discharge from the hospital the figure had 
fallen to 25. While this may be questioned, 
since the non-protein nitrogen was at no 
time excessively high, yet the oliguria 
during the two days of acute symptoms 
(400-500 c.c. daily) supports the postulate. 


SUMMARY 

A case of cystitis emphysematosa com- 
plicated by ureteritis emphysematosa is re- 
ported. 

Roentgenograms showed the character- 
istic findings of cystitis emphysematosa 
with extension of the emphysematous 
changes into the ureters. Forty-eight 
hours later the gaseous vesicles had dis- 





868 


appeared, though mucosal inflammation, as 
shown cystoscopically, persisted. A mild 
urinary obstruction was believed to be 
present. 

Because of the transient nature of the 
emphysematous changes, it is believed that 
these may actually occur in association 
with cystitis more frequently than is appre- 
ciated. Serial studies during the acute 
course of the disease might lead to their 
more frequent recognition. 
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SUMMARIO IN INTERLINGUA 


Cystitis e Ureteritis Emphysematose 


Es presentate un caso de cystitis emphy- 
sematose complicate per ureteritis emphy- 
sematose. 

Roentgenogrammas monstrava le con- 
statationes typic de cystitis emphysematose 
con extension del alterationes a in le ureter. 
Quaranta-octo horas plus tarde le vesiculas 
gasose habeva disparite, ben que le in- 
flammation mucosal persisteva. 


A causa del natura transiente del altera- 
tiones emphysematose, il pare justificate 
creder que tal alterationes occurre de facto 
in association con cystitis plus frequente- 
mente que lo que es generalmente recog- 
noscite. Studios serial durante le curso 
acute del morbo resultarea possibilemente 
in lor recognition in un plus grande numero 
de casos. 
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FEDITORIAL 


On Questionnaires and Records 





“Them that asks no questions isn’t told a lie’’—Kipling, in 
A Smuggler’s Song. 

“T will not be baited with what, and why; what is this? 
what is that? why is a cow’s tail long? why is a fox’s tail 
bushy ??”’—Samuel Johnson 


The radiologist has been subjected to a_ balance risk against indication. In deter- 
spate of questionnaires in recent years; mining technic, he may discard a more for 
and as each new one reaches his desk, he a less hazardous approach, and he may 
may well, like Sam Johnson, cry out in dis- better evaluate the choice and concentra- 
may. A host of detailed items require re- tion of media. Study of the reactions may 
sponse, and thick charts may have to be suggest to him methods of decreasing the 


reviewed. Should he bother? risk and of making the procedure more 
He may reply, as did one respondent, widely usable. 
that he hadn’t enough information to 2. If the foregoing is true, then why 


”? 


justify filling out ‘‘these 4 pages of quarto.”” take this useful information with a ‘‘grain 
He may, as did another, plaintively suggest of salt?”’ 
that the time involved would suffice for The vast possibilities for inaccurate 
him to write an article himself. Or, in a_ recording and interpretation of informa- 
reflective mood, he may recall wondering tion obtained by the questionnaire method 
about the dangers of a special procedure inhere in the questioner, the nature of the 
and finding no precise information avail- data, the respondent, the failures to 
able. If this last is his reaction, he will get respond, and the interpretation of the data. 
to the business at hand with dispatch and A. The Questioner: The bias of the 
send off the completed questionnaire with individual who undertakes the study may 
the hope that his collaboration may yield be vividly reflected in the form and 
dividends for himself and his patients. wording of the questions. The question- 
There is still another possibility: wanting naire may be so oriented as to call for 
to co-operate, yet unable to find enough predictable replies, recalling the thief who 
time, he may substitute impressions for broke into Party Headquarters in Rou- 
fact, and guesses for data. mania and stole the complete results of 
This issue of RADIOLOGY contains infor- next year’s elections. Before any question- 
mation accumulated from two question- naire is circulated generally, it should be 
naires on useful but complicated and po-_ tested on a small but varied population in 
tentially hazardous radiologic procedures. order to evaluate the objectivity and 
Qut of my personal experience with one of clarity of the questions. This provides 
these questionnaires (1), I am convinced the best opportunity of learning whether 
that useful knowledge may accrue from this the questions are understandable and will 
type of study, but that all such studies be productive of useful information. 
must be taken with a grain of salt. B. The Nature of the Data: In any 
1. Knowledge of the incidence of severe complicated radiologic procedure, a large 
reactions and death in a special procedure number of variables are involved. Pre- 
permits the radiologist more precisely to medication, anesthesia, injection site, 
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chemical composition, concentration and 
volume of the medium, the patient’s 
condition—all of these may or may not 
play a significant role in severe reactions 
and death. Any effort to relate one or 
more of these variables to the incidence of 
reactions requires a careful formulation 
of questions. Here, the biostatistician can 
be helpful. A discussion with him should 
include the background of the procedure, 
a description of the variables, the infor- 
mation desired, and the potential useful- 
ness of the accumulated data. This may 
result in elimination of unnecessary ques- 
tions, formulation of interrelated questions 
which are yet not too complicated for the 
respondent, and eventually in the dif- 
ference between interpretable, significant 
results and a useless mass of information. 
€. The Respondent: If the person an- 
swering the questions is genuinely inter- 
ested in the results of the questionnaire, 
he is likely to respond with accurate and 
detailed information. If he resents the 
demand on his time involved in gathering 
the material, or if he is too busy to respond 
precisely, his answers may be either 
useless or frankly misleading. One reply 
from a great center of radiology noted an 
undue number of hemiplegias following 
retrograde aortography with 35 per cent 
Diodrast. Since this was inconsistent with 
the experience of others, a request was 
made for a check of the medium used and 
its concentration. Two weeks later a 
restatement was received: all of the aorto- 
grams at this institution had been per- 
formed with either 70 per cent Neo-Iopax or 
70 per cent Diodrast. In another instance 
the response indicated that 30 to 35 per 
cent media only were being employed, and 
that no deaths had occurred in a large 
series. Yet the respondent had himself 
reported in the literature a death following 
thoracic aortography in which a 70 per 
cent concentration of the medium was 
used. Furthermore, earlier reports from 


the same institution recounted the common 
use of 70 per cent media in the younger age 
groups. Again, a death following injection 
of 35 per cent Diodrast is reported in the 


June 1957 


literature; review of this case revealed that 
a 70 per cent concentration had_ beep 
employed. Such inaccuracies may signif. 
cantly alter the validity of the data. 

D. The Fatlures to Respond: A survey js 
useful in direct proportion to the number 
of replies received. The larger the experi. 
ence analyzed, the greater the possibility 
of canceling out error and avoiding mis. 
interpretation. A number of replies were 
received which declared that the desired 
information was simply not available. 
One institution in which a particular 
variant of the technic was born and flour- 
ished, and in which a number of deaths 
occurred, described a fascinating series of 
road-blocks in the way of gathering such 
information. The ‘record room” curtain 
could not be penetrated. This is one 
indication of the manner in which a 
sample can be skewed. 

E. The Interpretation of the Data: It has 
been said that statistics are used the way a 
drunk uses a lamp post: for support 
rather than light. Certainly, the misuses of 
statistics are legion when data are analyzed 
by the inexperienced or the deliberately 
myopic. The value of consulting an 
expert in the field lies in his ability to 
assess the significance of a set of data, and 
hence the validity of inferences based 
upon the data. In the material on thoracic 
aortography, for example, it seems ap- 
parent that brachial injection is far safer 
than carotid or catheter injection. Yet 
the brachial injections were weighted by a 
large number of cases in which 30 and 
35 per cent media were employed, and 
therefore were not comparable to the other 
groups. Carotid and catheter injection 
could be compared, since there were 
enough cases in which 70 per cent media 
were used in both groups; such a com- 
parison demonstrated the increased hazard 
of the carotid approach. 


The experience with the questionnaires 
serves to emphasize the lack of simple yet 
complete records of complicated radio- 
diagnostic procedures in many institutions. 
The responsibility of university depart- 
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ments is heavy in this regard, because they 
represent centers of exploration of new 
diagnostic methods. Only with adequate 
records can the hazards and the usefulness 
of a technic be thoroughly evaluated. 
When the dangers or innocuousness of a 
particular procedure become well estab- 
lished, it may be satisfactory to record only 
the severe reactions. But for such studies 
as angiocardiography, thoracic and trans- 
lumbar aortography, intravenous chole- 
cystography, cerebral and peripheral arte- 
riography, and retroperitoneal pneumog- 
raphy, it is essential that a careful record 
be kept in each instance. By far the best 
method of doing this is to set up a form 
containing as complete a check list as may 
seem desirable, which may then be altered 
with experience. In the early stages, the 
form should incorporate every possible 
item of interest. Unless it is this in- 
clusive, the material simply will not be 
there when it is most needed. If this is 
done for each procedure, and if a simple 
method of classifying the information is 


utilized, the radiologist himself will be far 
better equipped to analyze his own exper- 
ience. 

Perhaps a helpful forward step in this 
direction would be the assumption by a 
committee of the American College of 
Radiology of the task of screening new 
radiologic procedures and of constructing 
a sample record form available to all 
radiologists. The radiologist could then 
use or alter this form, as he saw fit, in the 
gathering of data within his department. 
Such a committee might serve a useful 
role as a “clearing house’ of accumulated 
experience; it would permit a more 
precise appraisal of the relationship of 
risk to value in each new technic, and a 
more rapid dissemination of such infor- 
mation. HERBERT L. ABRAMS, M.D. 
Stanford University School of Medicine 
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ANNOUNCEMENTS AND BOOK REVIEWS 





EXAMINATIONS 
AMERICAN BOARD OF RADIOLOGY 


The Spring 1958 examinations of the American 
Board of Radiology will be held at the Palmer 


House, Chicago, Ill., May 19-23, inclusive. The 
deadline for filing applications is Jan. 1, 1958. 


Correspondence should be addressed to The Ameri- 
can Board of Radiology, Kahler Hotel Building, 
Rochester, Minn. 


NEW YORK ROENTGEN SOCIETY 


At a recent meeting of the New York Roentgen 
Society, the following officers were elected for a 
period of one year effective June 1, 1957: President, 
Maxwell H. Poppel, M.D.; Vice-President, John A. 
Evans, M.D.; Secretary, Harold G. Jacobson, 
M.D., Montefiore Hospital, 210th St. and Bain- 
bridge Ave., New York 67, N. Y.; Treasurer, Frank 
ys Borelli, M.D. 


PHILADELPHIA ROENTGEN RAY SOCIETY 


The Philadelphia Roentgen Ray Society, at its 
May meeting, elected the following officers for the 
coming year: President, Marston T. Woodruff, 
M.D.; Vice-President, Herman C. March, M.D.; 
Secretary, Roderick L. Tondreau, M.D., Hospital 
of the University of Pennsylvania, Philadelphia 4, 
Penna.; Treasurer, Randal A. Boyer, M.D. 

TENNESSEE RADIOLOGICAL SOCIETY 

At a recent meeting held in conjunction with the 
State Medical Association Meeting in Nashville, 
Tenn., the Tennessee Radiological Society elected 
the following officers for the ensuing year: President, 
Dr. W. E. Scribner, Kingsport; Vice-President, 
Dr. David S. Carroll, Memphis; Secretary-Treas- 
urer, Dr. George K. Henshall, 311 Medical Arts 
Building, Chattanooga. Dr. Herbert C. Francis 
of Nashville was nominated Councilor to the 
American College of Radiology and Dr. Walter 
Hankins of Johnson City, Alternate Councilor. 


SOCIETY OF NUCLEAR MEDICINE 


The Society of Nuclear Medicine held its annual 
meeting in the Skirvin Hotel, Oklahoma City, Okla., 
June 20-22, 1957. Scientific sessions were conducted 
daily from 8:00 A.M. to 5:00 P.M. The annual ban- 
quet was held Friday, June 21. 


NATIONAL BUREAU OF STANDARDS 
NEW RADIATION HANDBOOK 


The 1956 recommendations of the International 
Commission on Radiological Units and Measure- 


—— 


ments have been published as National Bureay of 
Standards Handbook 62. This report covers the 
recommendations of the Commission as agreed upon 
at its meetings in Geneva in April 1956, and re. 
places its earlier report issued in 1953. The ney 
report includes an extensive amount of basic jp. 
formation and data necessary to make radiation dose 
measurements in energy units (rads), and to convert 
data expressed in roentgens to the equivalent of 
rads. 

Copies of this publication may be obtained from 
the Superintendent of Documents, U. S. Gover. 
ment Printing Office, Washington 25, D. C., at a 
cost of 40 cents each. 


ADDENDUM TO RADIATION HANDBOOK 6) 


In a recent statement, the National Committee 
on Radiation Protection and Measurements (NCRP) 
presented in brief form its new recommendations on 
maximum permissible radiation levels (see Radiol- 
ogy 68: 260, February 1957), a revision of those 
contained in National Bureau of Standards Hand- 
book 59, Permissible Dose from External Sources of 
Ionizing Radiation. The introduction of these new 
working levels makes necessary the revision of some 
of the Committee’s other recommendations, which 
are also published in the NBS Handbook Series. 
These deal with various phases of radiation protec- 
tion such as monitoring methods, disposal of 
wastes, the safe handling of isotopes, and radiation 
legislation. 

Until detailed revisions can be completed, correc- 
tive statements are being prepared for each of the 
handbooks, indicating the changes needed to comply 
with the new maximum permissible levels. The 
first such statement, for Handbook 60, X-Ray 
Protection, has been completed. Holders of this 
Handbook may obtain copies of the addendum by 
addressing a request to the National Bureau of 
Standards, Editorial and Printing Section, Wash- 
ington 25, D.C. 


DR. PAUL C. AEBERSOLD 


Dr. Paul C. Aebersold, who has been Director of 
the Atomic Energy Commission's Isotopes Extension 
at Oak Ridge, Tenn., has been transferred to the 
Commission’s Washington headquarters as Assistant 
Director for Isotopes and Radiation, Division of 
Civilian Application. 

Dr. Aebersold will be responsible for the Com- 
mission’s program for distribution of radioisotopes, 
development of radiation protection criteria for 
licensing radioactive materials, and cooperation 
with the state governments and other Federal 
agencies relative to controls and regulations for 
nuclear materials. 
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Books Received 


Books received are acknowledged under this head- 
ing, and such notice may be regarded as recognition 
of the courtesy of the sender. Reviews will be 
published in the interest of our readers and as space 


permits. 


RapraTion: WHat It Is AnD How It AFFECTS 
You. By Jack ScHUBERT and RALPH E. Lapp. 
A volume of 314 pages. Published by The Viking 
Press, New York, 1957. Price $3.95. 


MANUAL OF RADIATION THERAPY. By K. WILHELM 
SrensTROM, Pu.D., Professor of Biophysics; 
Director, Section of Radiation Therapy, Univer- 
sity of Minnesota Medical School. Collected by 
John B. Coleman, M.D., Clinical Instructor in 
Radiology. Revised with Additions and Dis- 
cussions by Paul C. Olfelt, M.D., Clinical In- 
structor in Radiology, and Frances Conklin, 
M.D. A volume of 94 pages, with 2 figures, 
| chart, and 2 tables. Published by Charles C 
Thomas, Springfield, Ill. Price $4.50. 


TRILINEAR CHART OF NUCLIDES. By WILLIAM H. 
SuLLIVAN, Oak Ridge National Laboratory. 
Revised Artwork by Hildegarde Nemetz from 
originals by Kay Benscoter. Four pages of text, 
plus charts. Published by Oak Ridge National 
Laboratory Operated by the Union Carbide 
Nuclear Co. for United States Atomic Energy 
Commission. For sale by the Superintendent of 
Documents, U. S. Government Printing Office, 


Washington 25, D. C. Second edition, 1957. 
Price $2.00. 

Die PROGNOSE DER WIRBELSAULENLEIDEN. EINE 
BERUFSPROPHYLAKTISCHE BETRACHTUNG. By 


Pror. Dr. J. E. W. Brocuer, Geneva. A volume 
of 68 pages, with 45 illustrations on 33 figures. 
Published by Georg Thieme Verlag, Stuttgart, 
Germany, 1957. Distributed in the United States 
and Canada by Intercontinental Medical Book 
Corporation, New York 16, N. Y. Price DM 
12.80 ($3.05). 


KURVEN UND TABELLEN FUR DIE STRAHLENTHER- 
APIE. By Dr. FELIX WACHSMANN, Privat- 
Dozent fiir medizinische Physik, Universitat 
Erlangen, Erlangen, Germany, and Dr. ALEx- 
ANDER DrinotsIs, zur Zeit wissersc licher Assis- 
tent, Universitat Erlangen. (Jo* an, English, 
French, and Spanish.) A vo... ~ of 184 pages, 
with numerous charts and tables. Published 
by S. Hirzel Verlag, Stuttgart, Germany, 1957. 
Price DM 28.— 


Dim HUrrNAHEN FEMUROSTEOTOMIEN UNTER 
BERUCKSICHTIGUNG DER FORM, FUNKTION UND 
BEANSPRUCHUNG DES HUFTGELENKES. By Priv.- 
Doz. Dr. Med. MAURICE EpMOND MULLER, Ziirich. 





ANNOUNCEMENTS AND BooK REVIEWS 





873 





With a Foreword by Prof. Dr. M. R. Francillon, 
Ziirich. A volume of 184 pages, with 376 illus- 
trations on 282 figures. Published by Georg 
Thieme, Stuttgart, Germany, 1957. Distributed 
in the United States and Canada by Intercon- 
tinental Medical Book Corporation, New York, 
16,N.Y. Price DM 49.50 ($11.50). 


RETROPNEUMOPERITONEUM UND PNEUMOMEDIASTI- 
NuM. By Prof. Dr. UMBerto Coccut, Ziirich. 
With a Foreword by Prof. Dr. H. R. Schinz, Ziirich. 
Fortschritte auf dem Gebiete der Réntgen- 
strahlen und der Nuklearmedizin, Erganzungs- 
band 79. A volume of 226 pages, with 285 
illustrations included in 142 figures. Published 
by Georg Thieme Verlag, Stuttgart, Germany, 
1957. Distributed in United States and Canada 
by Intercontinental Medical Book Corporation, 
New York 16, N. Y. Price DM 67.50 ($17.85). 


Book Reviews 


THE HEAD AND NECK IN ROENTGEN DIAGNOSIS. 
By EuGENE P. PENDERGRASS, M.D., Professor of 
Radiology and Chairman of the Department of 
Radiology, University of Pennsylvania; J. PaR- 
SONS SCHAEFFER, M.D., Ph.D., Professor of 
Anatomy and Director of the Daniel Baugh 
Institute of Anatomy, Emeritus, Jefferson Medi- 
cal College; Pure J. Hopes, M.D., Professor of 
Radiology, University of Pennsylvania. Two 
volumes of 1,826 pages, with 2,403 illustrations. 
Published by Charles C Thomas, Springfield, 
Ill. Second edition, 1956. Price $37.50. 


In this revision of a classic text those interested in 
problems of the head and neck will recognize an old 
and trusted friend, changed to be sure, but for the 
better. This second edition has been largely 
rewritten and expanded. As in the original work, 
the collaboration of a noted anatomist assures a 
sound anatomic background for the roentgen 
studies. This is of unusual benefit in evaluating 
studies of the head and neck. 

The work begins with a section devoted to the 
normal anatomy of the skull and its variations, 
together with developmental changes. This is 
followed by descriptions of general disease processes, 
injuries, tumors, etc. Subsequent chapters are 
devoted to considerations of the various component 
parts of the head and neck. Special examination 
methods such as cerebral pneumography and angiog- 
raphy are dealt with extensively. The clinical 
aspects associated with the lesions under discussion 
are included throughout and constitute a valuable 
part of the text. 

Abundant illustrations, including well chosen 
radiographs and photographs, enhance the de- 
scriptive material. A bibliography is appended to 
each chapter. A complex index contributes to the 
reader's convenience. 

This work will, of course, be of most value to 
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radiologists but all the special surgical groups dealing 
with lesions in the areas discussed will find it helpful. 
It is thus recommended, also, to neurologists, 
internists, and dentists. 


THE YEAR BOOK oF RapIOoLoGy (1956-57 YEAR 
Book SERIES). RaproLocic DraGnosis, edited 
by JoHN FLoyp Hott, M.D., Professor, Depart- 
ment of Radiology, University of Michigan, and 
FRED JENNER Hopces, M.D., Professor and 
Chairman, Department of Radiology, University 
of Michigan. RADIATION THERAPY, edited by 
HAROLD W. Jacox, M.D., Professor of Radiology, 
College of Physicians and Surgeons, Columbia 
University, and Chief, Radiation Therapy Divi- 
sion, Radiologic Service, Presbyterian Hospital, 
New York City, and Morton M. KLIGERMAN, 
M.D., Associate Professor of Radiology, College 
of Physicians and Surgeons, Columbia University, 
and Associate Attending Radiologist, Presbyter- 
ian Hospital, New York City. A volume of 430 
pages, with 361 figures. Published by the Year 
Book Publishers, Inc., 200 East Illinois Street, 
Chicago, Ill., 1957. Price $9.00. 


The twenty-fifth Year Book of Radiology opens 
appropriately with a reprint of an editorial on the 
“Debt of Surgery to Roentgenology,” from the 
American Journal of Roentgenology. Beyond this it 
follows the plan of earlier volumes, with a brief 
section on Technical Developments followed by well 
chosen abstracts on Diagnosis and Therapy appropri- 
ately classified and annotated. 

So well established is the high character of this 
work that little need be said by way of review. 
It comprises in the scope of a single volume the 
essence of the radiologic literature for the period 
covered, June 1955 through June 1956. 


ATLAS OF TUMORS OF THE NERVOUS SYSTEM. By 
H. M. ZimMerMAN, M.D., Chief, Laboratory 
Division, Montefiore Hospital, and Professor of 
Pathology, College of Physicians and Surgeons, 
Columbia University, New York City; MARTIN 
G. Netsky, M.D., Associate Neuropathologist 
and Associate Attending Physician in Neuropsy- 
chiatry, Montefiore Hospital, New York City, 
presently Professor of Neuropathology and Asso- 
ciate Professor of Neurology, Bowman Gray 
School of Medicine of Wake Forest College, Win- 
ston-Salem, N.C.; Leo M. Davinorr, M.D., At- 
tending Neurological Surgeon, Montefiore Hos- 
pital, and Professor and Chairman, Department 
of Surgery, Albert Einstein College of Medicine, 
New York City. A volume of 192 pages, with 277 
illustrations including roentgenograms, photo- 
graphs, photomicrographs, and drawings (233 in 
color). Published by Lea & Febiger, Philadelphia, 
1956. Price $25.00. 


In this monograph the authors present the 
morphologic features of tumors of the nervous 
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system, central and peripheral, discussing the 
incidence, localization, treatment, prognosis, et. 
The text is relatively brief and the great value of 
the book stems from the wealth of illustrations, 
which include photographs, drawings, photomicro. 
graphs, and radiographs. It is seldom that one 
sees over two hundred colored illustrations jn , 
book of 192 pages. 

This work should appeal to neurosurgeons, 
neurologists, pathologists, and radiologists, 


ADVANCES IN CANCER RESEARCH. Volume IV. 
Edited by Jesse P. GREENSTEIN, National Cancer 
Institute, National Institutes of Health, U, s, 
Public Health Service, Bethesda, Md., and 
ALEXANDER Happow, Chester Beatty Research 
Institute, Royal Cancer Hospital, London, Eng. 


land. A volume of 416 pages, with tables and 
graphs. Published by Academic Press, Inc, 


New York, 1956. Price $10.00. 


This is the fourth in an annual series of reports on 
late developments in cancer research. The emphasis 
in this volume is on chemistry. The first paper 
deals with chemotherapy of cancer in man, par- 
ticularly acute leukemia in children, and the second 
paper goes on to chronic leukemias. Studies on 
tumor immunity through homograft reactions are 
described. Basic research work on _ inductive 
tissue interaction in development and on lipids in 
cancer are discussed. The last chapter, on the hor- 
monal genesis of mammary cancer, describes experi- 
ments which bring out the importance of the various 
factors causing mammary tumors in mice and rats, 
Each chapter is followed, as in the preceding volumes 
of the series, by an extensive bibliography. The 
studies reported are of a basic nature and will be of 
interest to research workers in the field. 


DiE RONTGEN-UNTERSUCHUNG DES HERZENS UND 
DER GROSSEN GEFASSE. VORTRAGE DES I. 
BONNER RONTGENOLOGISCHEN WOCHENEND- 
KURSUS. By R. JANKER, F. GROSSE-BROCKHOFF, 
R. Hausricu, H. Lotzkes, A. SCHAEDE, and 
H. HALLERBACH. A volume of 230 pages, with 
249 illustrations. Published by W. Girardet, 
Wuppertal, Germany, 1955. Price $8.75. 


A two-day week-end course on roentgenology of 
the heart and great vessels was first given at 
Bonn, Germany, in October 1954, and was repeated 
in March 1955, when it was scheduled for further 
repetition. This volume, which was prepared for 
those taking the course, and to indicate to others 
the current methods of radiographic examination of 
the heart, provides in seven chapters the lecture 
material plus some descriptive roentgenograms. 

The available radiographic methods of examining 
the heart are given in the first lecture by Dr. Janker. 
On the principle that every possible method cannot 
be used on any one case, fluoroscopy is indicated as 
the basic procedure. When combined with ortho- 
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diagraphy, it is the most economical. Telefilms, 
body-section methods, and the newer procedures are 
included. 

In the second lecture, Dr. Grosse-Brockhoff, 
takes up the correlation of the clinical findings, par- 
ticularly those of ordinary physical examination, 
the electrocardiographic observations, and _ the 
roentgen examination. Not only is cardiac physiol- 
ogy presented, but also a group of typical cardiac 
abnormalities, including pericardial disease, cardiac 
dilatation, congenital heart disease and hyper- 
tensive heart disease. 

The third subject iselectrokymography. This has 
apparently found great favor at Bonn. In Dr. 
Haubrich’s hands, it is routinely combined with 
electrocardiography and is in the process of replacing 
roentgenkymography. The procedures of cardiac 
catheterization and of angiocardiography are briefly 
presented from a technical point of view by Dr. 
Hilde Lotzkes. The interpretation of the x-ray 
findings in terms of acquired and congenital heart 
disease is written up in greater detail by Dr. Schaede. 

The final lecture, by Dr. Hallerbach, provides 
practical examples in which emphasis is on the 
choice of the examination to be used to determine 
the correct diagnosis. Presumably these examples 
vary from time to time, dependent upon the material 
available for that particular course. A brief para- 
graph at the end of the book describes the motion 
pictures of cardiac action which are shown as an 
integral part of the course. Most of these films 
are taken by photography of the fluoroscopic 
screen. A few of the sequences are obtained by 
matching rapidly exposed serial films. 


DIAGNOSTIC DIFFERENTIEL RADIOLOGIQUE DES UL- 
CERATIONS GASTRIQUES. By GEORGES CANDARD- 
jis. With prefaces by Dr. P. Porcher and Pr 
L. Babaiantz. A monograph of 188 pages, with 
92 figures and 6 tables. Published by Masson & 
Cie, 120, Boulevard Saint-Germain, Paris-6°, 
1956. Price 1,500 fr. 


This little monograph is an attempt to evaluate 
the radiologic principles in the diagnosis of gastric 
ulcerations on the basis of a review of all the patients 
operated upon for gastric ulcerations in a five-year 
period in the University of Lausanne. The series 
included 108 cases of benign ulcer, 16 cases of ulcer 
with malignant degeneration, and 9 cases of frankly 
malignant ulcers (ulcerated exophytic cancers were 
excluded). 

The work is divided into two parts. The first 
includes chapters on the technic of the radiological 
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examination and the significance of radiologic signs. 
The second part includes critical studies on benign 
ulcers, pyloric stenosis, the meniscus, atypical 
malignant ulcers, rare causes of gastric ulceration, 
degenerated ulcers, criteria of malignancy, thera- 
peutic tests, and evolution of gastric cancer. 

The author takes issue with a widespread concept 
that only serial examinations of a gastric lesion will 
determine whether it is malignant or benign. This 
decision can often be reached on the first examina- 
tion if the examiner possesses precise knowledge 
of radiologic signs and an acute sense of their 
anatomic counterparts. However, limitations are 
adequately considered. Shortcomings and even 
dangers of the therapeutic test are considered. 


MICRORADIOGRAFIA OSSEA. SVILUPPO E ACCRESCI- 
MENTO DELLO SCHELETRO UMANO. CRANIO E 
COLONNA VERTEBRALE. By Dott. GIORGIO PRE- 
VEDI, AIUTO DI RUOLO, and Dott. Marco Mar- 
caATO, Assistente Straordinario, Istituto di Radio- 
logia e del Radium dell’Universita e degli Ospedali 
Riuniti di Parma, and Istituto di Anatomia 
Normale dell’Universita di Parma. A monograph 
of 144 pages, with 70 figures. Published by L. 
Cappelli, Bologna, Italy, 1955. 


This monograph is based on a method of micro- 
radiography developed by the authors. After 
considerable experimenting they found that tubes 
of contact therapy machines (Chaoul or Phillips 
type) can deliver sufficiently soft x-rays to radio- 
graph very thin specimens. By placing these 
specimens directly on grainless emulsion plates, in 
complete darkness, they were able to obtain radio- 
graphs of such detail that optical enlargement of 
50 to 60 diameters was possible. This result 
cannot be called true microradiography because 
finer methods allow a magnification of 100 or 200 
diameters. However, the magnification of 50 
diameters is sufficient for study of the earliest 
appearance of nuclei of ossification. Since contact 
therapy equipment is commonly available, this 
method is susceptible of widespread application. 

The authors have studied the development of the 
cranial bones and of various segments of the verte- 
bral column in fetuses measuring 100 to 250 mm. 
In general the results are not different from the 
accepted embryological findings. However, the 
radiographs show remarkable detail and the method 
may be useful in teaching and research. Inciden- 


tally, the reviewer has seen this method used to 
excellent advantage in the radiographic study of 
minute anesthetized salamanders. 
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Byrl Raymond Kirklin, M.D., 


1888-1957 


A request to write an obituary notice of Byrl 
Raymond Kirklin is a challenge. I have accepted 
it because of my friendship for him, because of my 
admiration and respect for his attainments, and be- 
cause of my strong feeling that some of his many 
accomplishments should be recorded to serve as a 
stimulus to young radiologists, whom he always 
championed. Dr. Kirklin represented the finest in 
his chosen profession. He was active in organized 
medicine and was a leader in his specialty. He had 
served as an officer in all of the national radiological 
societies and was internationally recognized as an 
authority on roentgenology. 

Byrl Kirklin was born in Gaston, Ind., Sept. 22, 
1888. He died in St. Mary’s Hospital, Rochester, 
Minn., on March 2, 1957, some sixty hours following 
a heart attack. 

Dr. Kirklin received his M.D. from Indiana Uni- 
versity in 1914 and was subsequently granted a 
Bachelor of Science degree by that institution. He 
served his internship at the Protestant Deaconess 
Hospital, Indianapolis, in 1914-15, following which 
he became interested in radiology. He was resident 
physician and roentgenologist at the Home Hospital, 
Muncie, Ind., and practiced his specialty in that city 
until 1926, except for an interval of war service. In 
1922 he was invited by the Mayo Clinic to conduct 
some special work on roentgen examination of the 
gallbladder, which he had been pursuing in his 
Muncie office. The work was successfully com- 
pleted, and on May 1, 1926, Dr. Kirklin joined the 
Clinic’s Section of Diagnostic Roentgenology. In 
January 1930, he became head of the Section of 
Roentgenology, and on July 1, 1948, was appointed 
Chairman of the Sections of Therapeutic and Diag- 
nostic Roentgenology. He became Senior Consultant 
in the Section of Diagnostic Roentgenology, on July 
1, 1951, and retired on October 5, 1953. Dr. Kirklin 
was successively instructor in Radiology (1927), 
Associate Professor (1933), and Professor (1936-53) 
in the Mayo Foundation Graduate School, Univer- 
sity of Minnesota. 

It was my good fortune to meet Dr. Kirklin during 
the First World War, when he was serving as an in- 
structor in the Army X-Ray School at Fort Riley, 
Kans. During the Second World War, he entered 
service on May 8, 1943, with the rank of Colonel 
and was Chief Consultant in Radiology to the 
Surgeon General. He was released from the Army 
on Dec. 27, 1945, and was, by the direction of the 
Secretary of War, authorized to wear the Army 
Commendation Ribbon. After 1946, he acted as a 
Consultant in Graduate Education and Radiology 


Sli 


to the Secretary of War, Senior Civilian Consultant 
in Radiology to the Surgeon General of the Army, 
and Consultant to the Surgeon General of the United 
States Air Forces. 

Dr. Kirklin was present at the founders’ group 
meeting of the American Board of Radiology in 
Milwaukee in 1932, and had been Secretary-Treas- 
urer of the Board since its incorporation in 1934. He 
was Secretary-Treasurer of the Advisory Board for 
Medical Specialties, Chairman of the Section of 
Radiology of the American Medical Association in 
1936, and a member of the House of Delegates from 
1945 until his death; a member of the Council on 
National Emergency Medical Service and of the 
Joint Committee for Hospital and Residency 
Appraisal in 1948; a Fellow of the American College 
of Physicians; President of the American Roentgen 
Ray Society in 1937; President of the American 
College of Radiology in 1942. He was a member of 
the Radiological Society of North America, the 
Gastroenterological Association, International Col- 
lege of Radiology, Central Society for Clinical Re- 
search, Minnesota Trudeau and Minnesota Radi- 
ological Society, of Sigma Chi, Phi Rho Sigma, and 
Sigma Xi fraternities, and of the Alumni Associ- 
ation of the Mayo Clinic. He held honorary mem- 
bership in numerous medical societies, including 
Sociedad Radiologia y Fisioterapia de Cuba, Radi- 
ological Society of the Republic of Colombia, 
Sociedad Mexicana de Radiolégica y Fisioterapia, 
Association of Gastroenterologists of Paris, the 
Royal Society of Medicine of London, the Deutsche 
Roentgen Gesellschaft, Sociedad Radiolégica Pana- 
mena, the Academy of Medicine of Muncie (Indi- 
ana), Detroit Roentgen Ray and Radium Society, 
Mississippi Valley Medical Society, St. Louis Medi- 
cal Society, and the Chicago Roentgen Ray Society. 
He was an honorary fellow of the International Col- 
lege of Surgeons and a corresponding member of the 
Academia Nacional de Medicina de Colombia and 
of the Sociedad Venezuelana de Radiologfa. He 
served on the Advisory Board of the Bulletin of the 
U.S. Army Medical Department and the editorial 
board of the American Journal of Roentgenology. 

Dr. Kirklin wrote many scientific papers during 
his active medical life. His bibliography lists 210 
scientific articles. 

The sudden and untimely passing of this outstand- 
ing radiologist was a shock to his many friends 
throughout the world, who will cherish the memory 
of an educator, organizer, physician, true friend and 
gentleman. His efforts in behalf of young men will 
long be remembered by his associates, especially on 
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the American Board of Radiology. His life and 
activities should serve as a continuous source of 
inspiration to those for whose careers he was initially 
responsible. 

Dr. Kirklin has handed on to his son, John, 
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already a leader in another branch of medicine, g 
noble heritage. He is survived also by his wife 
Gladys Webster Kirklin, a daughter, Mrs. Mary 
Ladner, three brothers, and a sister. : 
EDWARD L. JENKINSON, M.D. 


A Tribute from the Army Medical Service 


We are glad to print the following letter addressed 
to the Editor of RAproLoGcy from the office of the 
Surgeon General of the Department of the Army. 


To the Editor of Radiology 


Dear Dr. Doub: 

I am writing to ask if I may, through the cour- 
tesy of vour journal, pay tribute to the late Dr. 
Byrl Raymond Kirklin of the Mayo Foundation, 
for his great contributions to the Army not only 
during the period of World War II but in the years 
which followed. His recent death saddens his 
many friends in the Army Medical Service. 

During World War II Dr. Kirklin served as the 
Senior Consultant in Radiology, Surgical Division, 


Office of the Surgeon General of the Army. His 
wide knowledge of educational facilities through- 
out the Nation served to formulate the greatly ex. 
panded educational and training programs neces. 
sary to the war effort. Dr. Kirklin’s contributions 
during the war period are reflected in their lasting 
effects during the peacetime years, and especially 
during the Korean conflict. 

I express the deep appreciation of the entire 
Army Medical Service for the professional service 
and the friendly and personal leadership afforded 
by Dr. Kirklin in his many years of service to his 
country. S. B. Hays 

Major General 
The Surgeon General 
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ROENTGEN DIAGNOSIS 


THE HEAD AND NECK 


Rapid Serial Angiography. Torgny Greitz. Acta 
radiol. 46: 285-298, July-August 1956. (Serafimer- 


lasarettet, Stockholm, Sweden) 

The author presents a study of rapid serial angi- 
ography as performed in 120 patients. The technic was 
uniform in all cases, two films per second for the first 
five seconds and then one film per second for ten 
Four milliliters of Triurol 50 per cent 
(similar to Urokon) was injected. The beginning and 
end of the injection and the exposures were recorded on 
an electrocardiographic strip. 

The circulation time was determined as the interval 
between the maximum concentration of contrast me- 
dium in the carotid siphon and in the parietal veins. 
A study was made of the difference in phase in contrast 
filling of different veins. The superficial frontal veins 
and the veins of the sylvian fissure are generally the 
first to fill and are usually the first to begin emptying. 
The septal vein is late in beginning to fill and also late 
in emptying. The superficial parietal veins seem to 
constitute a representative average for the cerebral 
veins. 

Circulation times were also determined by means of 
radioactive isotopes and the observations compared 
with the times computed by rapid serial angiography. 
In 8 cases contrast medium and radioactive isotope 
were mixed and injected together. In these experi- 
ments, the peak of the arterial phase coincided in time 
with maximum contrast filling of the carotid siphon. 
The peak of the venous phase came immediately after 
maximum contrast filling of the transverse sinus. The 
maximum filling of the parietal veins as demonstrated 
on the roentgenogram corresponded to the peak of the 
is¢ stope curve 

In another series of experiments circulation time was 
determined first by angiography and later by isotopes. 
Generally, the circulation time determined by isotopes 
was about 50 per cent longer. This is accounted for by 
the time corresponding to the passage from the parieta! 
veins to the jugular vein 

The circulation time through arteriovenous mal- 
formations determined by angiography corresponded 
with that obtained from isotope experiments. The 
isotope curve has a characteristic appearance, rising 
steeply in the venous phase. When the circulation time 
is prolonged—for instance, in the presence of a tumor 
the venous curve is flat and its peak less well marked. 

While none of the author’s series of patients were 
completely normal, there were 20 in whom epilepsy or 
headache were the chief complaints, and these, in the 
absence of demonstrable vascular changes and neuro- 
logic disturbances, were regarded as a normal control 
group 

There were 42 patients with tumor, of whom 23 had 
choked disks. In this latter group the average circu- 
lation time was approximately six seconds, a marked 
increase over the control group. Tumor patients with- 
out choked disks had a somewhat lower average circula- 
tion time, but still higher than the normal group. In 
many cases the veins draining the tumors could be 
identified and the circulation time through the tumor 
could be determined. Fifteen of the 42 tumors were 
vascular. In all of these, with one exception, drainage 
veins could be identified. Seven of the 27 non-vascular 


seconds. 


tumors had demonstrable drainage veins, which jp ; 
cases were not dilated. Of the 42 tumor cases, drain. 
age veins were thus identified in 21. 
Fourteen roentgenograms; 8 diagrams 
HowarbD L. STEINBACH, M.D. 
University of California, §, F. 


Cerebral Serial Angiography on 70 mm Film Size. 
Heinz Vieten. Acta radiol. 46: 315-320, July-August 
1956. (Roentgen Institute of the Surgical Clinic of the 
Medical Academy of Diisseldorf, Diisseldorf, Germany 

A special Skull-Odelca 70-mm. camera has been de. 
veloped with which it is possible to obtain serial cerebral 
angiograms by means of fluorography at a substantially 
lower cost than conventional roentgenograms. An 
additional advantage of the medium size of the film js 
that several roentgenograms can be viewed simultane. 
ously without difficulty. Compared with small-film 
(35-mm. ) fluorography, the medium-size film is superior 
in quality and also offers the advantage of being directly 
observable without the use of a projection screen or en- 
largement of theimage. A magnifying lens may be used 
if desired. 

With the Skull-Odelca it is possible to take a contin. 
uous series of sixteen to twenty lateral skull roentgeno- 
grams having the necessary density for angiography 
It is therefore possible, with a picture frequency of 2 per 
second, to cover a total time of eight to ten seconds, 
which is usually sufficient for serial angiograms of the 
brain. The camera has not been found to be useful for 
obtaining serial roentgenograms in the sagittal projec- 
tion. Approximately twice as much radiation must be 
used as for direct large-size roentgenograms. 

HOWARD L. STEINBACH, M.D. 
University of California, S. F. 


Cerebral Angiographic Studies Following Surgical 
Treatment of Intracranial Aneurysms. Angiographic 
Evaluation of Results. Lester A. Mount and Juan M 
Taveras. Acta radiol. 46: 333-341, July-August 1956 
(Department of Neurological Surgery and Radiology, 
Columbia University College of Physicians and Sur- 
geons, New York, N. Y.) 

In order to study the response of intracranial an- 
eurysms to surgical treatment, cerebral angiography was 
performed from several weeks or months to a few years 
following the initial operation. Forty-two patients 
were studied, 32 of whom had aneurysms of the internal 
carotid artery, 7 middle cerebral aneurysms, 8 anterior 
communicating artery aneurysms, and 1 a pericallosal 
artery aneurysm. Six patients had two aneurysms. 

The surgical procedure consisted of ligation of the 
internal carotid artery in the neck in 27 patients, liga- 
tion of the common carotid artery in 3, intracranial 
artery ligation or clipping of the aneurysm in addition 
to ligation in the neck in 4. In 8, the procedure was 
limited to intracranial clipping of the aneurysm of of 
the feeding vessel. In 3 patients the internal carotid 
artery was clamped, and the common carotid was ligated 
later, when the clamp was found to be open. : 

It was found that in some of the cases the arterial 
lumen was not actually occluded at the site of the 
attempted ligation. It is possible that recanalization 
occurred or that some atrophy of the arterial wall had 
developed subsequent to the application of the clamp 
In some cases the clamp might not have been completely 
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closed. In 16 cases complete permanent ligation was 
accomplished. In 7 of these 16 cases the aneurysmal 


sac was not demonstrable subsequent to surgery; in 3 
the sac had become considerably smaller, and in 2 it re- 
mained unchanged in size. In no case had it become 
larger. The aneurysmal sac was no longer demon- 
strable in 11 of 30 patients in whom either permanent 
or temporary ligation of the internal carotid artery was 
accomplished, but the proportion of presumably throm- 
bosed aneurysms was higher (7 out of 12) in the patients 
in whom the internal carotid artery was shown to be 
completely occluded. All of the presumably throm- 
bosed aneurysms were in the internal carotid artery. In 
the 6 cases of middle cerebral artery aneurysm, the sac 
was demonstrated in repeat angiography, although it 
was considerably smalier in 3 of the cases. 

Intracranial approach to the aneurysm with clipping 
of the aneurysmal sac or of the feeding vessels was 
successful in all but 1 case, and is considered to be the 
treatment of choice. 

Eleven roentgenograms; 1 table 

Howarb L. STEINBACH. M.D. 
University of California, S. F. 


Another Method of Vertebral Angiography. E. 
Lindgren. Acta radiol. 46: 257-261, July-August 
1956. (Serafimerlasarettet, Stockholm, Sweden) 

A method for performing vertebral angiography in 
those cases in which percutaneous puncture is not possi- 
ble is described. The author has encountered diffi- 
culties with the percutaneous method in about 10 per 
cent of the patients examined. 

The femoral artery is punctured percutaneously with 
a comparatively thick cannula, through which a poly- 
ethylene catheter is inserted into the aorta to the 
level of the aortic arch. The left femoral artery is 
usually punctured, because on this side the iliac artery 
often has a straighter course than on the right side, and 
because it appears that the catheter passes more readily 
into the subclavian artery from the left. When the 
position is adjudged to be correct, a test injection is 
made and, if necessary, the position of the catheter is 
adjusted. Injections may be made with the tip of the 
catheter in the aorta near the origin of the subclavian 
artery or within the lumen of the subclavian artery. 
If the injection is made into the aorta, a larger amount 
of contrast medium is necessary. Generally, with 
the catheter in the subclavian, 15 ml. isemployed. The 
examination is always performed under general anes- 
thesia. 

This method was used in 10 cases and satisfactory 
roentgenograms were obtained in all of them. 

Six roentgenograms. Howarp L. STEINBACH, M.D. 

University of California, S. F. 


Atrophy Within the Brain Stem Area Following In- 
jection of Thorotrast into the Vertebral Artery. A Re- 
portofaCase. Tormod Hauge. Acta radiol. 46: 342 
345, July-August 1956. (Department of Neurosurgery, 
University Hospital, Oslo, Norway) 

f A case is reported in which the injection of Thorotrast 
into the vertebral artery was followed by serious com- 
plications. The patient suffered from bulbar symptoms 
considered to be due to a vascular lesion in the brain- 
stem area. Six milliliters of Thorotrast was injected 
into the right vertebral artery. Three minutes later 


the bulbar state became markedly accentuated and the 
patient lost consciousness. 


The pupils reacted to light 
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but the corneal reflexes were diminished. There was no 
response to painful stimuli; hypotonic quadriplegia was 
present, and all deep reflexes were absent. In spite of 
the patient being unconscious, the electroencephalo- 
gram was normal. An arteriogram showed the opaque 
material extending to the superior cerebellar arteries, 
but no filling of the posterior cerebral arteries could be 
demonstrated. 

The patient died a year and a half later from a 
coronary thrombosis, at which time an autopsy was 
performed. An aneurysm was demonstrated in the 
superior portion of the basilar artery, obstructing the 
posterior cerebral arteries. Sections of the medulla 
oblongata revealed bilateral atrophy of the pyramidal 
tracts, the posterior fascicules, the median lemnisci, 
and the cerebellar tracts. The whole pontine region was 
almost completely destroyed, and there was atrophy 
of the posterior part of the mesencephalon, including the 
inferior colliculus. The cerebellum showed almost 
complete degeneration. 

The author concludes that at the present time there 
is no contrast medium which is wholly innocuous to the 
vascular wall. 

One roentgenogram; 3 photographs. 

Howarb L. STEINBACH, M.D. 
University of California, S. F. 


Contribution to the Methods of Filling the Posterior 
Fossa and the Adjoining Cervical Subarachnoid Space 
with Small Quantities of Air. H. Verbiest. Brit. J. 
Radiol. 29: 440-444, August 1956. (Neurosurgical 
Department, University Clinic, Utrecht, Holland) 

A method of cisternal fractional encephalography of 
the posterior fossa fluid spaces is described. The 
patient is placed in a prone position, with the head 
anteflexed, on a tilting table. Air is introduced by 
cisternal puncture and, with the needle remaining in 
place, the table is inclined about 45°. Air enters the 
cisterna magna and the space around the posterior and 
superior part of the cerebellum. Air may also pass into 
the cisterna venae magnae, cisterna ambiens, and the 
posterior part of the convexity. Further inclination of 
the table may result in filling of the fourth ventricle. 
A slight Trendelenburg position is sufficient for cistern- 
ography. The cisternal needle is then withdrawn, the 
patient is turned on his back and raised to 45° until a 
frontal headache occurs, when he is rapidly placed in the 
horizontal position with the head slightly retroflexed. 
The passage of air to the convexity may then be studied 
by anteflexion of the head. 

A modification of this procedure may be used. With 
the patient prone, 30 c.c. of air is injected via the 
cisternal route. The air passes into the spinal sub- 
arachnoid space. After removal of the needle, the 
air is moved into the posterior fossa by progressive in- 
clination of the tilt table. With 30° the air fills the 
dorsal part of the cervical subarachnoid space. Further 
inclination to 45° makes the air pass into the cisterna 
magna and possibly over the posterior and superior 
portion of the cerebellum. An additional inclination of 
about 15° may result in filling the anterior part of the 
cisterna magna and the fourth ventricle. 

A spirit level is used to indicate on the films the posi- 
tion of the head in relation to gravity. 

Five roentgenograms; 2 photographs. 

STEPHEN N. WIENER, M.D. 
Mt. Sinai Hospital, Cleveland 
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Roentgenographic Signs of Tumors of the Brain. 
Eva L. Gilbertson and C. Allen Good. Am. J. Roent- 
genol. 76: 226-247, August 1956. (E. L. G., 706 
Summit Ave., Seattle, Wash.) 

The authors report a study undertaken to determine 
the value of plain films of the skull in diagnosis and 
localization of tumors of the brain. The series contains 
661 proved cases of brain tumor seen over a five-year 
period at the MayoClinic. Localizing signs and general 
signs of increased intracranial pressure are discussed for 
each of the major tumor types. The former are (1) 
calcification within the lesion; (2) pineal and/or choroid 
shift; (3) hyperostosis and osteomatous formation; (4) 
erosion or destruction of bone; (5) erosion of the sella 
turcica (in intrasellar tumor); (6) increased vascularity. 
The latter are (1) sellar erosion; (2) separation of 
sutures; (3) hydrocephalus; (4) convolutional atrophy; 
(5) increased vascularity. The incidence of each sign 
is given for the various neoplasms. The treatise pre- 
sents a wealth of information and is strongly recom- 
mended in its original form for those interested in this 
subject. The following abstract of pertinent informa- 
tion consists largely of the authors’ own summary, with 
a few modifications and additions. 

Some indication of an intracranial lesion was present 
in about two-thirds of the plain skull films reviewed. 
Pituitary gland tumors showed the highest incidence of 
localizing signs (95 per cent). 

Gliomas constituted slightly less than half of all the 
tumors and 53 per cent of these showed positive roentgen 
findings. Calcification within the neoplasm was the 
most important localizing sign and in some instances 
suggested the histology. Strand-like calcific deposits 
occurring in a patient over forty vears of age suggest 
oligodendroglioma, particularly when associated with 
some erosion of the inner table of the skull in the region 
of the tumor. Similar strand-like calcification in a 
patient under forty years of age indicated astrocytoma 
Small punctate areas of calcification were encountered 
in ependymomas and spongioblastomas. The former 
were usually seen in patients less than thirty years of 
age, while the spongioblastomas occurred in older 
persons. Calcification in gliomas tends to be deeply 
situated within the cerebral hemisphere in contra- 
distinction to the more superficial calcification associated 
with meningiomas 

A high percentage of meningiomas can be localized 
and recognized as to type by the occurrence of hyper- 
ostosis or other bone reaction adjacent to the tumor 
Meningiomas not infrequently showed punctate calcifi- 
cation in discrete masses, but this was likely to be 
obscured by the bone reaction. When punctate 
calcification was unassociated with bone reaction, it 
tended to be localized in those areas where meningiomas 
are most common, 7.¢., parasagittal or basofrontal 
regions or immediately under the meninges of the 
cerebral hemispheres. Almost all meningiomas oc- 
curred in patients over forty-five vears of age 

Craniopharyngiomas frequently showed punctate or 
flocculent calcification but the site of the calcium and 
the early age of the patient usually indicated the diag- 
nosis 

Increased digital markings and increased skull 
vascularity are occasionally associated with brain tumors 
but are not considered important unless accompanied 
by other signs of tumor. These two signs vary in nor- 
mal individuals and can be misleading. Signs of general 


increase in intracranial pressure such as secondary 


June 1957 


erosion of the sella and separation of sutures have no 
localizing value. Displacement of the pineal may allow 
a general impression of tumor site. 
Seventeen roentgenograms; 1 table 
JAMES W. BarBeErR, M.D. 
Cheyenne, Wyo, 


Generalized Cysticercosis with Cerebral Infestation, 
Trevor Owen and Michael Lenczner. Canad. M. A. J, 
75 : 213-216, Aug. 1, 1956. (Toronto General Hospital, 
Toronto, Canada) 

Systemic infestation by the larvae of Taenia soliym 
is rare in man, at least in regions where a measure of 
personal hygiene is observed. Following ingestion of 
the eggs, the embryos are liberated by the action 
of gastric juice, invade the blood stream, and settle in 
all body tissues to form cysts. Eventually the worms 
in the cysts die, stimulating considerable reaction on 
the part of the host, which terminates in calcification, 
Symptoms are produced by local pressure, depending 
on the location. Neurological signs are usually the 
most prominent. The diagnosis may be made by x-ray 
examination of the thighs, which are a selective site of 
the characteristic linear calcific densities, varying from 
a few millimeters to 2 cm. in length. 

Two cases are presented and illustrated. One patient 
had both neurological changes(epilepsy ) and myocardial 
damage; the other had headaches, petit mal attacks, 
and a personality pattern disturbance. Both were im- 
migrants from areas of primitive hygiene. 

Four roentgenograms; 1. electrocardiogram; 1 
electroencephalogram. Zac F. Enpress, M.D. 

Pontiac, Mich. 


Spontaneous Occlusion of the Middle Cerebral 
Artery. Emanuel H. Feiring and Bernard J. Sussman. 
Neurology 6: 529-546, August 1956. (Mount Sinai 
Hospital, New York, N. Y.) 

Nine cases of occlusion of the middle cerebral artery 
are reported and the information derived from analysis 
of this material is discussed. The diagnosis was estab- 
lished in all instances on the basis of angiographic find- 
ings; in only 1 instance was the lesion verified ana- 
tomically. 

The angiographic feature common to all but 1 case 
was failure to demonstrate the trunk of the artery 
and its major branches during the initial phase 
following an injection of Diodrast; a few branches 
of the sylvian group were seen during this phase of the 
study in 1 case and in a later phase in an additional 2 
cases. In all 3 of these latter cases, the middle cerebral 
artery presumably was only partially occluded. In 2 
cases, blood vessels in the distribution of the artery 
were visualized in roentgenograms representing a 
later phase of the study; this is probably the result 
of retrograde flow through anastomatic channels 
and is regarded as additional evidence of a collateral 
blood supply thought to follow thrombosis of this 
artery. In 5 cases in which anteroposterior as 
well as lateral views were available, occlusion of the 
middle cerebral artery was observed to occur at oF 
slightly beyond the point of origin from the internal 
carotid artery. 

A moderate degree of improvement took place in 2 
cases observed for a relatively short time; very little if 
any change was manifest in 4 patients followed for a 
period of two years or longer. Death occurred in 3 
instances. 
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Although the authors do not recommend angiography 
as a routine diagnostic procedure, they consider the 
information supplied by the present study to be of 
significance ; ; f 

Twenty-four illustrations, including 16 roentgeno- 


grams. 


Roentgenographic Findings in Trigeminal Neuralgia. 
W. James Gardner, Edwin M. Todd, and J. Portugal 
Pinto. Am. J. Roentgenol. 76: 346-350, August 1956. 
(W. J. G., 2020 E. 93rd St., Cleveland 6, Ohio) 

It has been suggested that trigeminal neuralgia is due 
to pressure on the sensory root of the fifth cranial nerve 
where it crosses the apex of the petrous pyramid of the 
temporal bone (Taarnhoj: J. Neurosurg. 9: 288, 1952). 
Gardner and Pinto previously suggested that com- 
pression may occur as a result of upward displacement 
of the petrous apex secondary to basilar impression 
(Cleveland Chin. Quart. 20: 364, 1953). They have 
now studied 130 consecutive cases of unilateral or 
bilateral trigeminal neuralgia, using special roentgeno- 
grams of the skull to determine elevation of the petrous 
pyramids. Postero-anterior views were made so as to 
project the petrous pyramids through the orbits; 
a line was drawn through the roofs of the orbits, and 
from this line the height of each petrous bone at the 
point where the sensory root crosses it was measured. 
Lateral views of the skull were also made, and the rela- 
tionship of the tip of the odontoid process to McGregor’s 
line (from the posterior end of the hard palate to the 
lowest portion of the occipital bone) was determined. 
A control series of 200 patients who did not have tri- 
geminal neuralgia was obtained for both measurements. 

In the control group, the right petrous pyramid was 
found to be higher than the left in 47.5 per cent of the 
examinations; the left petrous pyramid was higher in 
29 per cent, and the pyramids were equal in height in 
23.5 per cent. In the group with trigeminal neu- 
ralgia, the right petrous pyramid was higher in 46 
per cent, the left in 34 per cent, and the pyramids 
were equal in 20 per cent. The average level of the 
superior margin of the odontoid process was 2.3 mm. 
above McGregor’s line in the control group, with 23 per 
cent 5 mm. or more above the line; in the trigeminal 
neuralgia series, the average was 3.99 mm., with 43.1 per 
cent 5 mm. or more above the line. 

A further analysis of the cases studied showed that 
the side of the neuralgia corresponded to the side of the 
elevated pyramid in 60 per cent and to the side of the 
lower pyramid in 20 per cent. 

It is concluded that these findings correlate with the 
predominance of right-sided trigeminal neuralgia and 
that the basilar impression resulting in elevation of the 
petrous pyramid is secondary to postmenopausal 
osteoporosis, explaining the more common occurrence 
in elderly women. 

Four roentgenograms; 5 tables. 

WitiiamM S. HARWELL, M.D. 
Shreveport, La. 


Radiological Anatomy of the Temporal Bone. 
Maximo Garcia Castafieda, Isaias Balanzario, Benjamin 
Macias, Carlos Martinez Fabre, and Moisés Zarkin T. 
Radiologia 6: 101-109, June 1956. (In Spanish) 
(Mexico, D. F.) 

The authors review the roentgenologic anatomy of 
the temporal bone on the basis of their experience with 
plain films and present a new classification of the cellular 


ABSTRACTS OF CURRENT LITERATURE 885 


system with some change in terminology. The prin- 
cipal anatomical features of the bone as seen in the 
Schiller, Stenvers, Mayer, and Law views are described 
and the following conclusions are emphasized. 

The Schiiller postero-anterior view is useful in visual- 
izing the medial portion of the petrous pyramid and in 
the diagnosis of tumors and fractures of the petro- 
squamous angle. The mentovertex view permits 
determination of the dimensions of the petrous pyramid 
and visualization of the tympanic cavity, head of the 
malleus, and the eustachian tube. In the antero- 
posterior Plagemann view, evaluation of mastoid cells 
and styloid processes may be made. The Chamberlain- 
Towne view is valuable for the styloid process, the 
mastoids, and axial visualization of the petrous pyramid. 
The petrous pyramid is also visualized by means of the 
Stenvers view, which gives information on the labyrinth 
the internal acoustic meatus, and facial canal. The 
internal and external acoustic meati, the tympanic 
cavity, the carotid canal, as well as fractures or change 
in volume of the petrous pyramid, are well delineated by 
Mayer’s view. 

Five drawings. F. SALcEDo, M.D. 
St. Vincent’s Hospital, New York 


Grooved Atrophy of the Parietal Bone. J. Gros. 
Fortschr. a. d. Geb. d. R6éntgenstrahlen 85: 154-158, 
August 1956. (In German) (Medizinische Klinik der 
Stadt. Krankenanstalten Wiesbaden, Wiesbaden, Ger- 
many ) 

Although grooved atrophy has no particular signifi- 
cance as a disease, it is of interest as an uncommon skull 
finding. Parietal bone thinning has been so marked in 
some instances that brain pulsations could be visualized 
through the scalp. The process tends to occur in 
elderly persons and may be related to senile osteoporosis 
though it has occasionally been reported in the young. 
Thecauseisunknown. Various explanations have been 
suggested: a trophic change associated with cerebral 
disease, pressure atrophy from the movements of the 
galea aponeurotica, and, as suggested above, a variation 
of senile osteoporosis. 

The literature on the subject deals with the entity 
as “parietal thinning.’’ Camp and Nash reported 119 
cases (Radiology 42: 42, 1944) and Epstein 26 ( Radiol- 
ogy 60: 29, 1953). Two types of change have been 
distinguished: one a uniform thinning and the other a 
deep grooving of the parietal bone. All 5 of the author’s 
patients were elderly individuals. One female gave a 
history of weight carrying on the head. In the other 
four cases there was no clue as to possible etiology 

Seven roentgenograms; 1 photograph 

WILLIAM F. WANGNER, M.D. 
Royal Oak, Mich. 


Roentgen Signs of Space-Occupying Lesions of the 
Orbit. L. Psenner. Fortschr. a. d. Geb. d. Rént- 
genstrahlen 85: 125-141, August 1956. (In German) 
(Zentral-Réntgeninstitut der Universitat Wien, Vienna, 
Austria) 

In radiographing the orbit, contrast studies such as 
the orbitography of Thiel have found little favor. The 
Caldwell, the Rhese, and the lateral views are the pro- 
jections of choice. 

The intraorbital extraocular soft-tissue processes 
which produce roentgen changes include orbital 
phlegmon due to foreign body, inflammatory pseudo 
tumor of the orbit, benign orbital neoplasm, malignant 















































































neoplasm, tumor of the optic canal, and tumor of the 
lacrimal gland. Inflammatory pseudotumor of the 
orbit is a specific entity characterized pathologically by 
severe lymphocytic infiltration of the retro-ocular tissues. 
It may be related to Mikulicz’ disease. The roent- 
genogram is either negative or shows a diffuse enlarge- 
ment of the entire bony orbit. Biopsy is necessary to 
establish the diagnosis and roentgen therapy is the 
treatment of choice. Hemangioma and optic neuroma 
are the only two benign tumors with x-ray signs of a 
characteristic nature. Hemangioma exhibits small 
round areas of calcification corresponding to thrombi 
within the tumor. There may be associated pressure 
defects in the orbital wall. Tumors of the optic canal, 
such as optic neuroma, are demonstrated by enlarge- 
ment of one optic foramen in the Rhese projection. 
Malignant tumors of the orbit, as sarcoma and meta- 
static neoplasms, produce no roentgen signs if they 
involve soft tissues only. Lacrimal gland tumors, 
usually cylindromas, cause a localized thinning of the 
orbit with an associated smooth, sharply contoured de- 
fect in the upper outer aspect of the supraorbital ridge. 

Disease of the bony orbit is represented by the 
osteoma, the bone hemangioma, the epidermoid tumor, 
and the eosinophilic granuloma. Malignant tumors of 
the bony orbit are metastatic neoplasms, bone sarcoma, 
and carcinoma. The benign osteoma almost invariably 
arises in a sinus and involves the orbit secondarily. 
The osteo-angioma arises in the bone, is usually benign, 
and shows characteristic although not pathognomonic 
radiating spicules. Epidermoids and granulomas are 
revealed by localized radiolucencies with sharp borders. 
The malignant tumors are all represented by bone 
destruction. 

Many processes arising outside the orbit involve this 
region secondarily. Sinusitis with osteomyelitis is now 
becoming rare but may be anticipated in the frontal 
region. Mucocele and its infected variety, the pyocele, 
most frequently originate in the frontal sinuses and may 
produce massive atrophy in the region of the orbit. 
Both fibroma and fibrosarcoma may arise in a paranasal 
sinus and secondarily extend to the orbit. The same is 
true of sarcoma. All three conditions are quite rare. 
Of the intracranial lesions which extend forward, the 
most important is the meningioma of the middle cranial 
fossa. Bone production and bone condensation com- 
monly occur in association with meningioma and may 
be quite distinctive on the film. Involvement in the 
region of the sphenoid fissure, either with bone condensa- 
tion or bone necrosis, may be noted. 

Thirty roentgenograms. 
WILLIAM F. WANGNER, M.D. 
Royal Oak, Mich. 


Congenital Defect of the Bony Orbit and Pulsating 
Exophthalmos. Hooshang Tayebi and Frederic N. 
Silverman. J. Dis. Child. 92: 138-146, August 1956. 
(University of Cincinnati College of Medicine, Cin- 
cinnati, Ohio) 

Two cases of congenital defect of the orbit in young 
children are reported and a general review of the 
anomaly is presented. Associated with the defect there 
is likely to be cerebral herniation (encephalocele) into 
the anterior or posterior bony orbit. Anteriorly the 
defect is located between the frontal bone, lacrimal 
bone, cribriform plate, and nasal process of the maxilla, 
with the herniation sometimes visible at the base of the 
nose. In the posterior type the orifice may be an 
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anatomic opening, normal or enlarged in size, such as 
the posterior ethmoid foramen, optic foramen, Or, as 
in one of the authors’ cases, the superior orbital fissure 

Associated congenital abnormalities of the skull and 
eyes may be present. The authors’ first patient showed 
bony dehiscences at the ipsilateral antero- and postero. 
lateral fontanelles, involving the frontal, temporal, 
parietal, and occipital bones. Exploration revealed en- 
largement of the temporal lobe with diminution of the 
frontal lobe. Cerebral angiography merely showed for. 
ward displacement of the carotid siphon. 

Many cases of partial absence of the orbital wall 
accompany neurofibromatosis, and clinical manifesta- 
tions of the latter condition should be specifically sought. 
In the first case reported here the child reached the age 
of eleven and underwent a third exploratory operation 
before a large subcutaneous neurofibroma was excised. 

The radiologic features of bony orbital defect are 
strongly suggestive and, if properly interpreted, may 
permit delay of biopsy until definitive surgical plans can 
be carried out. The x-ray findings vary both with the 
degree of involvement and with the patient’s age, in- 
creasing with time. In the posterior variety, ex- 
emplified by the authors’ cases, there is absence of the 
apex of the orbit and of varying portions of the roof 
and wall, leading to overall enlargement, with ab- 
sence of the landmarks usually demonstrable in the 
frontal projection. It may become impossible to 
identify the lesser sphenoid wing; if the greater wing is 
involved, the orbital fissures enlarge and coalesce, 
and eventually the bottom seems to have fallen out of 
the orbit, leaving a clear view through it. With a 
large defect and cerebral herniation, the sphenoidal 
ridge may be compromised, leading to its apparent 
anterior displacement at the expense of the anterior 
fossa, with an actual and relative enlargement of the 
middle fossa. 

A diagnostic feature of the cerebral herniation is 
the pneumoencephalographic demonstration of sub- 
arachnoid air extending into the orbit but still conform- 
ing to the shape of the invisible dura. This feature is 
best shown by a lateral horizontal beam examination in 
the ‘“‘brow-up”’ position. 

In the differential diagnosis arteriovenous fistula may 
be suspected because of the pulsating exophthalmos, 
but a bony defect in the orbit is usually absent. 
Xanthomatosis may lead to non-pulsating orbital de- 
fects which, like the congenital variety, involve both 
cartilaginous and membranous bone. The presence of 
chronic otitis, diabetes insipidus, and the involvement 
of other bones in xanthomatosis allows for differentia- 
tion. Dermoids and epidermoids involving the orbit 
tend to widen the diploe, the defect being ringed witha 
sclerotic margin. Surgical defects of the orbit are 
usually prevented from producing pulsating exophthal- 
mos by scar formation. In the presence of chronic hy- 
drocephalus and after trauma, a communication be- 
tween the intracranial and orbital cavities may ensue. 
These should present no real diagnostic difficulties. 
Five roentgenograms; 3 photographs. 

SauL Scuerr, M.D. 
Boston, Mass. 


Retrobulbar Air Injection with Planigraphy. CG. 
Richard Keskey and William R. Letsch. Arch. Ophth. 
56: 248-256, August 1956. (Edward Mallinckrodt 
Institute of Radiology, St. Louis 10, Mo.) 

Retrobulbar injection of air with planigraphy de- 
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lineates some space-occupying lesions not demonstrable 
by routine roentgenography. The procedure has been 
used in 26 patients, without evidence of damage to 
orbital structures. Air was completely absorbed in 
seventy-two to ninety-six hours, with restoration of full 
preinjection mobility of the globe. Neither visual fields 
nor visual acuity was altered. Diffusion proved satis- 
factory, with air visualized in all aspects of the orbit 
when properly injected. Although air provides less 
contrast with the orbital structures than does a radio- 
paque contrast medium, this disadvantage is out- 
weighed by the safety and diffusibility of air. 

Eight of the 25 air injections were performed on nor- 
mal orbits for purposes of developing the technic and 
establishing the appearance of the normal air-filled 
orbit. Seventeen were done on patients with exophthal- 
mos. In 3 of these, with a presumptive diagnosis of 
thyrotropic disease, air injection provided no additional 
information. One patient was examined twice. In 6 of 
the remaining 13 cases, retrobulbar air injection with 
planigraphy revealed space-occupying lesions which 
could not be localized by routine x-ray studies. All 6 
were proved by surgical exploration and biopsy. In 
only 1 of these, the first examination carried out by the 
authors, was the location of the tumor misinterpreted. 
In retrospect, the localization was obvious. 

Postero-anterior planigrams following air injection 
in a normal orbit demonstrated the globe, in anterior 
sections, as a regularly rounded dense image approxi- 
mately 2 cm. in diameter. Sections posterior to the 
globe showed the optic nerve occupying the approximate 
center of the orbit, appearing as a stellar image roughly 
1 cm. in diameter. The loose connective tissue sur- 
rounding the optic nerve probably accounts for its 
large size. Extending outward from the optic nerve, 
the four obliquely directed extensions of the extraocular 
muscles are visualized in hazy outline. 

Lateral sections of the normal orbit revealed the out- 
line of a major portion of the globe, the juxtabulbar 
portion of the optic nerve, and, in many cases, the su- 
perior and inferior extraocular muscles. Lateral sec- 
tions near the mid-line are difficult to interpret because 
of confusing air shadows in the ethmoid sinuses. In 
general the postero-anterior sections proved more in- 
formative than the lateral. 

In abnormal orbits the observations depended upon 
displacement or compression of the globe, optic nerve, 
or muscles, associated with an intraorbital mass. In 
some instances the picture was simply one of enlarge- 
ment of a normal structure without recognizable dis- 
placement. Planigraphy after air injection indicated in 
some patients the advisability of a comparatively simple 
inferior surgical approach, thus avoiding unnecessary 
and more complicated superior or temporal exploration. 

Bilateral air injections have recently been employed, 
permitting direct comparison of the normal and the in- 
volved orbit. 

The absence of air in part of the orbit does not neces- 
sarily mean the presence of a space-occupying lesion. 
It was not always possible to distribute air uniformly 
about the orbit, and diagnosis cannot be established 
solely on the basis of incomplete filling. This served to 
emphasize the fact that interpretation of the orbital 
planigrams requires the close collaboration of the radi- 
ologist, ophthalmologist, and the neurosurgeon, with 
due consideration given to the clinical findings. 

Fourteen roentgenograms, with 15 accompanying 
line drawings. 
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Headache from Subluxations of the Cervical Articu- 
lations. Akos Kovacs. Fortschr. a. d. Geb. d. Rént- 
genstrahlen 85: 142-153, August 1956. (In German) 
(R6ntgenabteilung des Rokus-Krankenhauses, Buda- 
pest, Hungary) 

Various conditions, as a constitutional weakness of 
the connective tissue of the cervical spine, a relaxation 
of the ligaments, or a premature breakdown of the joint 
cartilage, may lead to subluxation of the upper cervical 
zygapophyseal joints. The excessive shift of one articu- 
lar facet on the other in certain instances disturbs the 
alignment of the transverse foramen and thus produces 
pressure upon the vertebral artery. This pressure, 
either by directly reducing the blood flow in the artery 
or by reflex action through the associated sympa- 
thetic plexus, produces headache, which is likely to be 
one-sided, tending to originate in the back of the neck 
and radiate to the parietal region, perhaps as far as the 
forehead. It occurs in persons from the age of fourteen to 
forty with no gross history of injury. Physical examina- 
tion may be negative or may demonstrate discomfort, 
with production of the headache on hyperextension of 
the neck. 

While radiography may be done by conventional 
technics, with lateral projections in both neutral and 
hyperextension positions, the author prefers two 
tomograms, one taken 1.5 cm. to the right and the 
other 1.5 cm. to the left of the mid-line. These tomo- 
grams project the lateral processes without confusing 
superimposition from the two sides. The transverse 
foramina for the vertebral artery are usually well shown. 

Not all subluxated facets as demonstrated radio- 
graphically cause headache, since the vertebral artery 
may lie medial to the facet. In favorable instances 
osteophytes may limit the shift and prevent pressure on 
the artery. Subluxation may be primary, as in the 
cases discussed in this article. It may also be secondary 
to disk degeneration, spondylarthrosis, and degenerative 
disease of the articular processes, all of which may pro- 
duce pressure on the vertebral artery. In older persons 
atherosclerosis is a predisposing factor, because of the 
rigid tortuosity of the vessel. 

Roentgenographically subluxation may be indicated 
by a horizontal shift of an articular facet, usually of the 
upper dorsal to the lower. Axial shifts with obvious 
pinching of the joint posteriorly, and thus with relative 
widening anteriorly, also occur. In older individuals 
one may see an enlarged joint by reason of osteophyte 
formation plus a shift in position. 

Certain individuals seem constitutionally predisposed 
to this ailment, and are prone to experience symptoms 
when indulging in certain athletic exercises or on 
sitting for prolonged periods with the head bent back- 
ward, as in the cinema. In the 6 cases reported by the 
author as typical, the history and radiographic find- 
ings are convincing. 

Fourteen roentgenograms; 9 drawings. 

WILLIAM F. WANGNER, M.D. 
Royal Oak, Mich. 


THE CHEST 


Bronchography with New Contrast Media. A Re- 
view. Sheldon E. Domm, David H. Waterman, Wil- 
liam K. Rogers, and Christopher Cummins. Am. Rev. 
Tuberc. 74: 188-195, August 1956. (S. E. D., 1918 W. 
Clinch Ave., Knoxville 16, Tenn. ) 

The use of iodized oil in bronchography was described 















more than thirty years ago and this material is still 
widely used. Two other media have been introduced in 
recent years and have advantages in certain patients. 
The first, iodized oil thickened with sulfanilamide, re- 
duces the amount of alveolar filling and retention but 
does not prevent it. The second, oily Dionosil, 
overcomes the disadvantage of alveolar filling, since it 
is rapidly eliminated even though it inay reach the 
alveoli. Furthermore there is less tendency for this 
material to extend into the alveoli since it flows more 
slowly than iodized oil. It does not break down to form 
free iodine 

The authors indicate that they prefer the Dionosil 
Oily as a routine bronchographic agent, but in certain 
instances iodized oil is useful for outlining segments 
which are difficult to fill with any other medium. Bron- 
chography is an art, and the individual bronchographer 
should use the technic and opaque medium which give 
the best results in his hands. Anesthesia is a difficult 
problem. Cocaine is a satisfactory local anesthetic 
agent but must be prepared fresh before each examina- 
tion. Pontocaine is toxic, and the total dose must be 
kept at or below 20 mg. The writers feel that 5 per 
cent hexyleaine hydrochloride may eventually supplant 
the other drugs, since it is apparently safer than Ponto- 
caine and more stable than cocaine. Furthermore, it is 
not subject to narcotic regulations. 

Joun H. Juni, M.D. 
University of Wisconsin 
























































Evaluation of 3,5-Diiodo-4-Pyridone N-Acetic Acid 
(Dionosil) as a Bronchographic Agent. H. G. Boren 
and D. V. Miller. Am. Rev. Tuberc. 74: 178-187, 
August 1956. (Baylor University College of Medicine, 
Houston, Texas) 

On the basis of 51 bronchograms obtained in 31 pa- 
tients the authors conclude that oily Dionosil is a safe 
bronchographic medium and can be used in patients 
with stabilized tuberculosis as well as in those with non- 
tuberculous disease. They found the oily Dionosil to 
be more satisfactory than the aqueous preparation and 
the percentage of satisfactory visualization in bron- 
chography with oily Dionosil was comparable to that 
obtained when iodized oil was used. Dionosil also has 
the advantage of rapid clearing, so that persistent 
opacity in the area examined is not a factor in following 
the disease process. No complications were observed 
which could be attributed to the Dionosil and it was 
felt that the oily material was actually less irritating 
than iodized oil. The authors also believe that the 
density of the medium is satisfactory and the viscosity 
is such that films can be taken in any position in an un- 
hurried manner 

Fourteen roentgenograms JouN H. Juni, M.D. 

University of Wisconsin 


Postprimary Intrathoracic Tuberculosis in Childhood, 
with Special Reference to Its Sequelae. R. J. Derham. 
Texas State J. Med. 52: 583-588, August 1956. (Alder 
Hey Children’s Hospital, Liverpool, England) 

This study of postprimary intrathoracic tuberculosis 
is based upon 305 children hospitalized in Liverpool, 
England, for primary disease between 1948 and 1953. 
In 257 of this group there was evidence of either hilar 
or mediastinal lymph node enlargement; 31 had pleural 
effusions. Radiologic evidence of segmental lesions 
(consolidation, collapse, or obstructive emphysema) was 
obtained in 68 
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Major sequelae developed in 35 (11.4 per cent) of the 
series. In 14 cases segmental collapse was followed by 
bronchiectasis. In7 children tuberculous bri nchopneu- 
monia developed, with recovery in all. Eleven had 
miliary tuberculosis and/or tuberculous meningitis, 
with 5 deaths. Two cases of tuberculous pericarditis 
occurred, with 1 death. Other sequelae included 6 ip. 
stances of cervical adenitis, 5 of bone or joint infection, 
2 of tuberculous peritonitis, and 1 each of epididymitis, 
purpura, renal calculus, and involvement of the fallo. 
pian tubes. 

The author was unable to determine the effectiveness 
of prophylactic drugs in preventing sequelae of tubercu- 
losis but he concludes that chemotherapy, though not 
indicated routinely, should be used when a lesion ap. 
pears to be exudative or progressing. It is interesting 
to note that in 12 per cent of the series (37 patients) 
erythema nodosum was the initial complaint. 

Seven tables. Zac F. ENpREss, M.D. 
Pontiac, Mich. 


Primary Pulmonary Carcinoma Associated with Ac- 
tive Pulmonary Tuberculosis. F. Bender. Dis. of Chest 
30: 207-216, August 1956. (Hamilton, Ontario) 

The author gives 15 short case histories of co-existing 
pulmonary carcinoma and active pulmonary tubercu- 
losis. The two lesions may closely resemble each other 
roentgenologically, and the development of carcinoma 
in the presence of known active tuberculosis may be 
overlooked. Circumscribed dense, solid lesions, atelec- 
tasis, or infiltrating hilar lesions should be viewed with 
suspicion. 

This series included 13 males and 2 females, with an 
age range from thirty-five to seventy-one. The highest 
incidence was in the fifth and sixth decades. Six pa- 
tients were heavy smokers, 2 light smokers, and 1 a 
non-smoker. A localized wheeze was present in 9; 
this is considered to occur most frequently when the 
main bronchus is involved. Dyspnea occurred in 11. 
Hemoptysis was a fairly common symptom. Sputum 
examination was positive for malignant cells in 4 to 7 
cases. Bronchoscopic examinations were done in 12 
patients and were positive in 8. Bronchial secretions 
were examined in 10, and malignant cells were found in 
5. In 8 the tuberculosis was unilateral, and in 5 of 
these the carcinoma developed on the same side. 

The etiologic relationship is controversial. Some be- 
lieve tuberculosis plays no significant role in the produc- 
tion of cancer. Others claim that, while the coexistence 
of the two conditions is coincidental, healed foci are 
susceptible to neoplastic development. 

Features which led to the suspicion of carcinoma in 
the present series were (1) atypical x-ray appearance 
not entirely characteristic of tuberculosis; (2) failure of 
improvement, clinically or radiographically, on chemo- 
therapy; (3) clinical and roentgenologic deterioration 
on chemotherapy; (4) the appearance of hilar lesions 
while simultaneous clearing occurred in the other areas 
of the lungs. 

Four roentgenograms. Henry K. Tay or, M.D. 

New York, N. Y. 


Bronchogenic Carcinoma and Pulmonary Tubercu- 
losis. Problems in Diagnosis with Special Reference to 
Antituberculous Chemotherapy. Herman Weissman. 
Am. Rev. Tuberc. 73: 853-867, June 1956. (Medical 
Service, VA Hospital, Castle Point, N. Y.) 

Delay in the diagnosis of pulmonary carcinoma is 
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sometimes caused by improvement or disappearance of 
an associated infection when antimicrobial drugs 
are administered. This is true in patients with pul- 
monary tuberculosis and bronchogenic carcinoma as 
well as in those with nonspecific inflammatory disease 
associated with tumor. The author reviewed a group 
of 25 cases of bronchogenic carcinoma, 14 of which were 
associated with pulmonary tuberculosis. The tuber- 
culous disease cleared in 9 patients on antitubercu- 
losis treatment and there was questionable clearing in 
another. Three patients had inactive tuberculosis. 
In 4 instances an erroneous diagnosis of pulmonary tu- 
berculosis was made on the basis of symptomatology 
plus roentgenographic findings. In 5 cases the carci- 
noma was not associated with other pulmonary disease. 

The author stresses the importance of relating the 
clinical course and roentgenographic findings and 
points out the fallacy of relying on a single finding such 
as a negative cytological examination of the sputum or 
negative bronchoscopy. In the older age group, par- 
ticularly in males, a high index of suspicion in regard to 
pulmonary neoplasm is necessary; it must be remem- 
bered that the presence of tuberculosis does not exclude 
the possibility of coexisting carcinoma. 

Six roentgenograms Joun H. Jun, M.D. 

University of Wisconsin 


Scleroderma (Progressive Systemic Sclerosis) Asso- 
ciated with Cancer of the Lung. Brief Review and Re- 
port of Case. Sigmundur M. Jonsson and Joseph M. 
Houser. New England J. Med. 255: 413-416, Aug. 30, 
1956. (Westfield State Sanatorium, Westfield, Mass. ) 

Zatuchni ef al. reported 3 cases of lung cancer in 
scleroderma (Cancer 6: 1147, 1953. Abst. in Radiology 
63: 592, 1954), and attention has been called to the 
high incidence of malignant lesions in association with 
the related collagen disorder, dermatomyositis. 

The authors present a detailed case report of a young 
woman with a history of clinical progressive systemic 
sclerosis beginning at the age of twenty-one. She had 
classical scleroderma of the esophagus, pulmonary fibro- 
sis, and atrophy and resorption of the peripheral bones 
of the hands and wrists, with soft-tissue calcification at 
the latter site. 

At the age of thirty-two, a right hilar mass became 
apparent, followed by increasing weakness and dyspnea, 
with death at thirty-three, in respiratory failure. 
Necropsy revealed a primary right lower lobe tumor, 
which proved to be undifferentiated bronchogenic 
adenocarcinoma with areas of squamous metaplasia. 
There were pulmonary, hepatic, adrenal, and vertebral 
body metastases, as well as spread to the para-aortic, 
hilar, and mesenteric nodes. Elsewhere in the lungs 
there was diffuse fibrosis characteristic of progressive 
sclerosis. The esophagus, stomach, and voluntary 
muscles were also involved. 

Although there is no uniformity as to type, tumor 
appears to be more common in collagenous diseases. 
Its possibility should be considered in this group of 
patients. 

Three roentgenograms; 
photograph. 


3 photomicrographs; 1 
SAUL ScHEFF, M.D. 
Boston, Mass. 


Evaluation of the Different Radiologic Methods in the 
Diagnosis of Carcinoma of the Lung. Laura Farifias, 
Rafael Gomez Zaldivar, Juan Llambes, and L. Martinez 
Farifias. art Acadiol. interam. 5: 54-64, October 
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December 1955. (In Spanish) (Calle 23, No. 411, 
Vedado, Havana, Cuba) 

Various radiographic procedures for the diagnosis of 
malignant processes of the lung are evaluated on the 
basis of 133 cases of early or moderately advanced 
disease. In addition to the routine views of the chest, 
bronchography offers a high percentage of exact diag- 
noses. The authors inject oily Dionosil through a 
catheter or use Farifias’ technic of ‘‘mucosography”’ 
(see Radiology 39: 84, 1942; 51: 491, 1948), spraying 
the bronchial tree with Lipiodol. The positive broncho- 
graphic signs described are: (1) the ‘‘stop”’ sign, due to 
complete obstruction of the bronchus by the mass; (2) 
irregularities and ulcerations of the bronchial wall in the 
vicinity of the main lesion; (3) intraluminal filling de- 
fects in the presence of incomplete obstruction; (4) 
concentric narrowings of the bronchus in infiltrative 
cases. 

Tomography is considered of great value, especially 
in cases of cavitation and in the study of peripheral 
nodular lesions. In cancer associated with abscess 
formation, bronchography permits a more _ specific 
diagnosis. 

Based on the x-ray findings, the 133 cases are classified 
as follows: 

1. Infiltrative form: 71 cases (lobar infiltration, 26; 
hilar infiltration, 6; lobar atelectasis, 24; prominent 
hilus associated with atelectasis, 15). In 5 of these 71 
cases obstructive emphysema was the most evident 
sign. 

2, Nodular form: 33 cases (hilar, 1; lobar, 32). 


3. With abscess formation: 13 cases. 
4. Pancoast tumor: 8 cases. 
6. Associated with tuberculosis: 4 cases. 


. Associated with lung cyst: 4 cases. 

Twenty-two roentgenograms; 1 photograph; 2 tables. 
F. SaLcepo, M.D. 

St. Vincent’s Hospital, New York 


Primary Sarcoma of the Bronchus and Lung. Lew A. 
Hochberg and Philip Crastnopol. Arch. Surg. 
73: 74-98, July 1956. (Jewish Hospital of Brooklyn, 
Brooklyn, N. Y.) 

The authors review the cases of primary sarcoma of 
the lung reported in the literature between 1944 and 
1954 and present 6 additional cases of theirown. The 
majority of bronchopulmonary sarcomas fall into five 
categories, as follows: 

1. Fibrosarcoma 

2. Malignant lymphomas 

(a) Lymphosarcoma 
(b) Hodgkin’s disease 
(c) Reticulum-cell sarcoma 


3. Leiomyosarcoma 
4. Carcinosarcoma 
5. Miscellaneous sarcomas 


(a) Chondrosarcoma 

(b) Lipomyxosarcoma 

(c) Angiosarcoma 

(d) Malignant giant-cell sarcoma 

A total of 77 cases, including the 6 previously unre- 

ported, are considered. Of this total, 27 (35.1 per cent) 
were fibrosarcomas. The patients in this group varied 
in age from nine to sixty-six years. There were no 
characteristic symptoms, nor were the roentgen findings 
distinctive. In some the lesion was rounded and cir- 
cumscribed, while in others it was diffuse. The histo- 
pathologic appearances do not differ from  fibrosar- 
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comas found in other parts of the body. Nineteen of 
the 27 patients were operated upon, with a duration of 
life of from twenty-four days to eight years after sur- 
gery 

In 26 patients (33.8 per cent) a diagnosis of malignant 
lymphoma of the bronchopulmonary system was made. 
Fourteen, ranging in age from thirty-four to seventy 
years, had lymphosarcoma. Four of these patients were 
asymptomatic. In the other 10 patients symptoms had 
been present for four weeks to seven years. The roent- 
genographic appearances of bronchopulmonary lympho- 
sarcoma are not characteristic. The tumor may appear 
as a discrete peripheral, central, or hilar mass. Strand- 
like areas of infiltration may extend from the hili into 
the lungs. Surgery was undertaken in 10 cases. One 
patient with a postoperative recurrence was treated by 
irradiation, with disappearance of the lesion. Nine 
patients, of whom the majority were less than thirty 
years of age, had primary bronchopulmonary Hodgkin’s 
disease. The roentgenographic appearance consists 
typically in an infiltration or a mass within the lung. 
When the mass is located in the hilar region, distal 
atelectasis may be present. The tumor may undergo 
necrosis and cavitation. In 3 patients (3.9 per cent) a 
diagnosis of reticulum-cell sarcoma was made. The 
roentgenographic studies in all 3 showed a cyst or 
cyst-like mass. Pathologic studies revealed a rim of 
viable neoplastic cells at the periphery of the cyst, with 
central necrosis. 

Thirteen cases (16.9 per cent) of pulmonary leiomyo- 
sarcoma are included. The ages of these patients ranged 
from six to sixty-seven years. Roentgenographic 
studies frequently disclosed a solitary, circumscribed 
density with minimal infiltration in the surrounding 
lung. 

A diagnosis of primary carcinosarcoma was made in 5 
patients (6.7 per cent of the total series of sarcomas). 
The roentgenographic manifestations were not charac- 
teristic. The lesion was removed surgically in 4 of the 
5 patients: 1 died shortly after operation, and the 
other 3 were apparently well eighteen months, three, 
and six years after the operation. 

In this group of 77 patients, there were 2 with 
lipomyxosarcoma, 2 with chondrosarcoma, 1 with an 
angiosarcoma, and 1 with a malignant giant-cell sar- 
coma of the lung. 

In considering the entire series, it was felt that the 
symptoms were related to the location of the tumor 
rather than the morphology. Approximately 10 per 
cent of the cases were asymptomatic. The diagnosis of 
this condition is histopathological rather than clinical. 
Four roentgenograms; 3 photographs; 2 tables. 

DEAN W. GEHEBER, M.D. 
Baton Rouge, La. 


Calcification Within the Solitary Pulmonary Nodule. 
A Fallible Sign of Benignity. Edgar W. Davis, Sol 
Katz, and J. Winthrop Peabody, Jr. Am. Rev. Tuberc. 
74: 106-111, July 1956. (Georgetown University 
School of Medicine, Washington, D. C.) 

The presence of calcium within a solitary pulmonary 
nodule usually indicates that the nodule is benign. The 
authors report a case in which a nodule containing a 
small amount of calcium was observed in the apex of 
the right lung. The patient had previously undergone 
craniotomy with removal of a right parietal lobe tumor, 
which proved to be a metastatic anaplastic squamous- 
cell carcinoma. The primary site was undetermined. 
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The pulmonary nodule increased slightly in size over, 
period of two and one-half months and was then removed 
at the patient’s insistence after it had been explained to 
her that it possibly represented a primary tumor. It 
proved to be a squamous carcinoma and a roentgeno. 
gram of the specimen showed mottled calcification 
within it. The patient subsequently returned to the 
hospital with signs of recurrent cerebral metastasis. 
At autopsy, thirteen months after removal of the pul- 
monary lesion, the only evidence of carcinoma was jn 
the right temporal lobe of the brain. 

In view of the findings in this case, the authors sent 
out questionnaires and collected a total of 155 cases in 
which there was calcification in a pulmonary nodule 
which proved to be carcinoma. Most of these nodules 
contained small amounts of calcification consisting of a 
few flecks. It is felt, therefore, that minimal calcifica- 
tion within a nodule does not exclude the possibility of 
tumor. On the other hand, nodules which are diffusely 
calcified or which contain laminations, an outer ring of 
calcium, or a central core of calcium, almost always 
represent granulomata and need not be excised, 
Nodules with minimal calcification, particularly when 
they are noted to increase in size, are probably best 
treated by excision rather than prolonged observation, 

Three roentgenograms; 1 photograph 

JouN H. Juut, M.D. 
University of Wisconsin 


Acute Fulminating Histoplasmosis. George E. Fis- 
sel. Am. J. Roentgenol. 76: 60-63, July 1956. (416 
Pine St., Williamsport, Penna. ) 

Acute fulminating histoplasmosis is an infrequent 
form of the disease, accounting for about 5 per cent of 
the cases. Two examples are reported by the author, 
both occurring in North Central Pennsylvania. 

The roentgenograms showed diffuse, multiple nodu- 
lar densities throughout both lung fields. The differen- 
tial diagnosis included miliary tuberculosis, fungous 
disease, and diffuse bronchopneumonia. Because the 
second patient had worked with fluorescent lights, 
beryllium granulomatosis was also considered, but 
was ruled out when it was found that the use of beryl- 
lium in the fluorescent lamp industry had been generally 
discontinued in 1949. The clinical picture did not sug- 
gest silicosis or diffuse metastatic disease. 

In addition to the diffuse nodular densities fre- 
quently observed, the hilar lymph nodes may be en- 
larged. A small percentage of patients have fever, 
cough, weight loss, fatigue, and rales. Organisms are 
more likely to occur in the sputum or gastric washings 
if symptoms are present, but are difficult to recover. 
The complement-fixation test is positive early, but de- 
creases rapidly in a period of weeks. The patient be- 
comes sensitive to histoplasmin a few weeks after the 
initial infection. 

The roentgen findings resolve slowly, and it is said 
that three to five years may be required for the dep- 
osition of calcium in the caseating areas. 

Six roentgenograms. FRANK T. Moran, M.D. 

Auburn, New York 


Pneumocystis Carinii Pneumonia in an Infant. 
Georges Dauzier, Thayer Willis, and Roy N. Barnett. 
Am. J. Clin. Path. 26: 787-793, July 1956. ( Norwalk 
Hospital, Norwalk, Conn.) 

A twenty-one-month-old white boy, born and reared 
in Connecticut, died from pneumonia caused by the 
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parasite Pneumocystis carinii—so-called plasma-cell 
pneumonia [see Sternberg and Rosenthal: J. Pediat. 
46:380, 1955. Abst. in Radiology 66: 294, 1956] .—The 
diagnosis was made postmortem by identification of the 
causal agent in sections of lungs impregnated with sil- 
ver, Although numerous instances of this illness have 
been observed in Europe, no previous case has been re- 
ported as originating in the United States. Recognition 
of this infection is based chiefly on histopathologic 
findings, but clinical diagnosis should be feasible when 
the entity is better known. The radiographic findings 
usually consist of scattered, small bilateral shadows 
that seem to spread outward from the hilar region of 
the lungs, later becoming confluent. Such signs may 
precede the clinical symptoms. If the condition is sus- 
pected, properly performed studies of sputum may re- 
sult in recognition of the etiologic agent antemortem. 
Two roentgenograms; 3 photomicrographs. 


Kartagener’s Triad (Situs Inversus, Bronchiectasis 
and Sinusitis). Report of a Case. David L. Deutsch. 
Dis. of Chest 30: 231-233, August 1956. (U.S. Army 
Hospital, Fort Knox, Ky.) 

Kartagener’s triad consists of bronchiectasis, chronic 
sinusitis, and situs inversus. The author reports a 
case with a coincidental diagnosis of rheumatic fever 
in a twenty-one-year-old male. 

Four roentgenograms. HENRY K. Tay Lor, M.D. 

New York, N. Y. 


Role of Sinusitis in Bronchiectasis. R. M. Versteegh 
and J. Swierenga. J. frang. de méd. et chir. thorac. 10: 
581-590, 1956. (In French) (Hopital Saint-Antonius, 
Utrecht, Holland) 

Of 134 patients suffering from bronchiectasis, 36 per 
cent were found to have maxillary sinusitis when stud- 
ied by radiographs and antral puncture. In bronchiec- 
tasis on a constitutional basis, 7.e., with generalized 
changes in one or both lungs, as in Kartagener’s triad 
of bronchiectasis, sinusitis, and situs inversus, it is 
noted that sinusitis is present in 66 per cent of adults 
and children. In local bronchiectasis involving the 
lower lobes and the lingula or right middle lobe, 
sinusitis is secondary to bronchiectasis in 33 per cent of 
the cases, but is only rarely present in children. 

CHARLES M. NIck, Jr., M.D., Pu.D. 
University of Minnesota 


Mediastinal Tumors in Children. Edward B. Single- 
ton and E. Wiley Biles. Texas State J. Med. 52: 588- 
595, August 1956. (E. W. B., 6621 Fannin St., Houston 
25, Texas) 

In contrast to the findings in adults, most mediastinal 
masses in children are benign. The most common of 
these, at least under two years of age, is of course the 
normal thymus. Abnormal masses may be of con- 
genital, inflammatory or neoplastic origin. A few 
malignant tumors occur, mostly metastatic. 

Eight cases are presented. Included are 3 benign 
tumors (cystic hygroma, thymoma, and ganglioneur- 
oma) and a malignant neoplasm, neuroblastoma, with- 
out recurrence two years after x-ray therapy. A gastric 
duplication cyst, cardiospasm, aortic aneurysm, and a 
mass of tuberculous lymph nodes make up the re- 
mainder. 

Twenty-one roentgenograms; 1 table. 

Zac F. EnpreEss, M.D. 
Pontiac, Mich. 
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Status of Fifty Patients Four and a Half to Seven 
Years after Mitral Commissurotomy. O. Henry Jan- 
ton, Julio C. Davila, and Robert P. Glover. Circula- 
tion 14: 175-184, August 1956 (Presbyterian Hospital, 
Philadelphia, Penna. ) 

Of the authors’ first 50 mitral commissurotomy pa- 
tients, 41 were alive at the time of this report, having 
been followed for four and a half to seven years. Nine 
died either immediately after surgery or from six weeks 
to three years later. Of the living, the authors con- 
sidered 29 to be improved in varying degrees as a result 
of surgery, though from the point of view of the patients 
and/or their family doctors 36 were felt to be better 
than they were before operation. 

Roentgen studies showed reduction of the cardiac 
silhouette in 10 patients; in 26 the silhouette was un- 
changed, and in 5 it was larger. A small group showed 
regression of right ventricular hypertrophy, electro- 
cardiographically, but in the majority there was no 
change. Murmurs were not significantly affected. 
Catheterization data paralleled the clinical status. 
Improvement in the group without valvular calcifica- 
tion was much greater than in those with calcification. 

Eight patients had evidence of rheumatic activity in 
the postoperative period. In no instance did emboliza- 
tion occur postoperatively; 1 embolus was observed 
during the operation. 

The authors conclude that the procedure of commis- 
surotomy offers a real, often remarkable benefit to the 
patient with mitral stenosis. 

Twelve roentgenograms; 2 tables. 

Zac F. ENprREss, M.D. 
Pontiac, Mich. 


Discussion on the Clinical and Radiological Aspects 
of Diseases of the Major Arteries. H. H. G. East- 
cott, David Sutton, and C. G. Rob. Proc. Roy. Soc. 
Med. 49: 557-572, August 1956. (St. Mary’s Hospital, 
London, England ) 

This discussion on diseases of the major arteries is 
divided into three sections. Eastcott, in the first sec- 
tion, discusses briefly some of the clinical aspects of 
aortic aneurysm, aortic thrombosis, and arterial in- 
juries. 

Aneurysms of the thoracic aorta are due, as a rule, to 
syphilitic aortitis or to coarctation with post-stenotic 
dilatation. In the abdominal aorta, aneurysms are 
generally on an arteriosclerotic basis. These arterio- 
sclerotic aneurysms occur for the most part in patients 
over sixty, and rupture follows within weeks or months 
of the first abdominal pain, with a high mortality (100 
per cent in the author’s experience). Also discussed is an 
insidious thrombosis which appears to begin at a rela- 
tively early age, first involving the proximal portion of 
the common iliac arteries and slowly progressing to total 
aortic occlusion. In arterial injuries fatal hemorrhage 
or gangrene of the part are the two chief problems. 
Repair has been accomplished by anastomosing or graft- 
ing the ends forming the gap. Illustrative cases are 
included, with 2 figures. 

The second part of the presentation, by Sutton, deals 
largely with radiological problems of both technic and 
diagnosis. Reliance for angiographic investigation is 
based on percutaneous technic generally carried out 
under local anesthesia and basal narcosis. Two basic 
methods are used: percutaneous needle puncture and 
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percutaneous arterial catheterization. In certain cases, 
especially in lesions involving the intrathoracic aorta 
and great vessels of the upper abdominal aorta, 
arterial catheterization is especially useful. One may 
catheterize via the femoral or the carotid artery 

In the region of the thoracic aorta and its branches 
one may encounter congenital lesions (coarctation, de- 
velopmental anomalies of the great vessels; patent 
ductus obstructive lesions (thromboses of major 
branches of the aorta and of the carotid and brachial 
arteries); aneurysms; arteriovenous fistulas. In most 
cases of carotid artery thrombosis, atheroma was the 
etiological factor. However, cases of thrombosis as- 
sociated with syphilitic aortitis are reported. An in- 
teresting case was one of thrombosis of the brachial 
artery of traumatic etiology, due to prolonged use of a 
crutch 

Mention is made of a number of thoracic aneurysms 
investigated by thoracic aortography with satisfactory 
diagnostic results. There were 2 fatalities—the only 
ones in the author’s large angiographic series. In both 
cases there were giant aortic aneurysms presenting 
through the thoracic wall or in the root of the neck. 

Technics used in the abdominal aorta and its main 
branches are: (1) single puncture of the lumbar aorta or 
the femoral artery; (2) percutaneous catheterization of 
the aorta or iliacs from the femoral artery. The 
pathological conditions encountered are: congenital 
and developmental lesions, which include aberrant 
renal vessels and abdominal coarctation; obstructive 
lesions (thrombosis, stenosis, and emboli); aneurysms; 
arteriovenous fistulae; angiomas and miscellaneous 
lesions 

Obstructive lesions are very common in the aorta and 
the iliac arteries, particularly in the femoral and more 
distal areas. Obstruction due to an aortic thrombosis 
does not extend above the renal arteries as a rule, al- 
though it reaches the point of origin of the renal vessels. 
The author advocates serial films in aortic thrombosis to 
study the main channels above and below the block, as 
well as the anastomotic channels. The majority of cases 
of aortic and iliac occlusions were secondary to ather- 
oma 

Most cases of aortic aneurysm are best investigated 
by lumbar aortography Upward extension of the 
aneurysm seems to be limited by the renal arteries 
Downward extension occurs into the iliacs but seldom 
below the bifurcation of the common iliac. The lumen 
of the aneurysm is often surprisingly small relative to 
the clinical mass. The chief cause of abdominal 
aneurysm is atheromatous disease 

If an abdominal aneurysm is unusually large, con- 
trast medium may become diluted following injection 
above, and the lower extent may then be poorly defined 
In such cases retrograde catheterization may be of 
value. Saccular aneurysm with a small neck may be 
difficult to visualize and may require that the catheter 
tip be placed opposite the aneurysmal neck 

Arteriovenous fistulae may offer difficulties in visual- 
ization because of the rapid shunt of blood. Therefore, 
larger quantities and greater concentration of the me 
dium are required. Serial films must be made very 
rapidly, since most of the contrast material will be in 
the venous system within a second of the termination of 
injection 

This contribution is illustrated by 26 roentgenograms 
and 2 photographs 
In the concluding part of the discussion, Rob covers 
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treatment and results, restricting himself to those 
surgical procedures which aim at restoring the blood 
flow through an occluded artery or rec: mstructing the 
vessel after removal of the aneurysm. He feels that 
conservative treatment is to be preferred in obliterative 
vascular disease, with direct surgical operations justified 
in only a small number. 

In a series of 180 direct operations upon the arteries 
the results were found to improve with better selection 
‘In occlusive disease this must be strict, but in patients 
with aneurysms, injuries, etc., we are advising operation 
more and more frequently.’’ F. F. Ruzicka, Jr., M_D. 

St. Vincent’s Hospital, New York 


Congenital Aortic Stenosis: Clinical Aspects and 
Surgical Treatment. Daniel F. Downing. Circulation 
14: 188-199, August 1956. (Hahnemann Medical 
College, Philadelphia, Penna. ) 

Thirty-seven patients with congenital aortic stenosis 
(29 males and 8 females, ranging in age from four 
months to thirty-nine years) form the basis of the au- 
thor’s report. Fourhad associated coarctation and 3 
had mild pulmonary stenosis 

Fatigue, dyspnea, profuse perspiration, and syncope 
were the more common symptoms. Sudden unex- 
plained death occurred in 3 patients. On physical ex- 
amination the outstanding sign was the harsh systolic 
murmur, best heard in the second, third, or fourth right 
interspace. 

The most consistent roentgen abnormality was dila- 
tation and anterior prominence of the ascending aorta 
in the left anterior oblique view. This finding was 
definite in 29 of this series and questionable in 1 other 
In 16 patients there was some enlargement of the right 
ventricle, and in 7 some degree of left atrial enlargement. 

Brachial artery tracings were obtained in most 
cases and were always abnormal, with the slow systolic 
rise expected in aortic stenosis. 

Nineteen patients were operated upon, with 2 deaths 
Improvement was observed in all but one of the re- 
mainder, who had an infundibular type of stenosis. One 
patient improved temporarily, but later signs of in- 
sufficiency developed. 

The author believes that surgical dilatation is indi- 
cated regardless of age if one or more of the following 
criteria are present: (1) fatigue, syncope, or dyspnea; 
(2) ECG evidence of left ventricular hypertrophy; (3 
pulmonary hypertension in the absence of other lesions; 
(4) a systolic gradient of 50 mm. Hg or more, measured 
or de- 


by left heart catheterization, with normal 
creased cardiac output 
Eight roentgenograms Zac F. Enpress, M.D 


Pontiac, Mich 


Angiocardiography in the Diagnosis of Saccular 
Aneurysm of the Abdominal Aorta. Report of a Case. 
Israel Steinberg and Nathaniel Finby. New England 
J. Med. 255: 204-207, Aug. 2, 1956. (Cornell Uni- 
versity Medical College, New York, N. Y.) 

Although visualization of the entire abdominal aorta 
by angiocardiography is usually unsatisfactory because 
of insufficient opacification, aneurysms in the thoraco- 
lumbar portion of the aorta, particularly when multi- 
ple films are used, may be expected to be well demon- 
strated. The preoperative diagnosis becomes important 
in the case of saccular aneurysm of this portion of the 
aorta, since it permits adequate planning of surgical ex- 
cision with or without grafting 
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The authors report the case of a 51-year-old Negress 
with an arteriosclerotic saccular aneurysm of the aorta 
eroding the bodies of the twelfth dorsal and first lumbar 
vertebrae. Bone erosion by arteriosclerotic aneurysm 
of the abdominal aorta is rare, since the elongation, 
dilatation, and tortuosity of the vessel usually prevent 
its contact with the spine. Nevertheless, in this in- 
stance all serologic and spinal fluid tests were negative 
for syphilis, and microscopic examination of the re- 
sected sac revealed no stigma of that disease. 

Angiocardiography was performed in the frontal and 
lateral views with the patient reclining on a Fairchild 
roll-film magazine. Eight and a half seconds after the 
injection was begun exposures were made at half-second 
intervals. The films demonstrated the large saccular 
aneurysm containing laminated clot. 

Five roentgenograms; 1 photograph; 3 drawings. 

SAUL ScHEFF, M.D. 
Boston, Mass. 


Pulmonary Arteriovenous Aneurysm. A Report of 
Six Cases. Ralph J. Schlosser and Henry N. Harkins. 
Am. J. Surg. 91: 872-879, June 1956. (H. N. H., Uni- 
versity of Washington School of Medicine, Seattle, 
Wash. ). 

Six cases of pulmonary arteriovenous aneurysm, in 
patients ranging from eighteen months to sixty years, 
are presented; 3 were proved by surgery and 3 
diagnosed on the basis of the history and x-ray appear- 
ance. Five of the patients gave a family history of 
epistaxis or cutaneous telangiectases. The more com- 
mon symptoms were dyspnea, cyanosis, clubbing, nerv- 
ous aberrations, chest pain, hemoptysis, epistaxis, 
telangiectasis, and a murmur over the lesion. The 
erythrocyte count was increased and arterial oxygen 
saturation was diminished. 

Chest films often demonstrate a dense rounded 
shadow, most often in the middle or lower lobe or 
lingula, connected to the hilus by a vascular band. 
Fluoroscopy to show pulsation of the lesion, Valsalva 
and Miiller tests for change in its size, and tomography 
are sometimes of help in diagnosis. Angiocardiography 
may demonstrate shunts otherwise unrecognizable, 

Excision of the lesion is indicated in symptomatic 
cases, and perhaps in some asymptomatic cases, because 
of the possibility of lethal hemoptysis or hemothorax. 

Five roentgenograms. Capt. GARTH R. DREWRY 

U.S.A.F. Hospital, Tampa, Fla. 


Arterial Disease as a Cause of Pain in the Buttock 
and Thigh. George Bonney. J. Bone & Joint Surg. 
38-B: 686-691, August 1956. (Institute of Ortho- 
paedics, London, England ) 

Pain in the buttock or thigh is most frequently 
thought of in terms of orthopedic interest. The possi- 
bility of arterial disease as the exciting cause is often 
overlooked. 

A series of 10 cases is reported in which pain in the 
buttock or thigh was found to be due to arterial ob- 
struction, though all the patients were originally 
treated for osteoarthritis of the hip or lumbosacral disk 
degeneration. The pain is of the same type as that de 
scribed in vascular occlusions of the limbs elsewhere 
and is identical in nature with that affecting the calf 
in classical intermittent claudication. It follows a con 
stant pattern, coming on after walking a short distance, 
with relief at rest 
Gluteal and sciatic pain may be the result of aortic or 
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common iliac obstruction. Pain in the front of the 
thigh may be caused by external iliac occlusion, as well 
as by common iliac obstruction. Palpable tibial pulses 
do not exclude a diagnosis of vascular insufficiency, nor 
are ischemic changes in the limbs a frequent finding. 
Radiography, by showing calcification at the site of 
the great vessels, is often of aid in diagnosis. Ab- 
dominal aortography will effectively outline the great 
vessels and demonstrate points of occlusion. 
Six roentgenograms. JouN F. Rresser, M.D. 
Springfield, Ohio 


Congenital Peripheral Arteriovenous Communica- 
tions. Use of Femoral Artery to Heart Circulation 
Time in Diagnosis. Thomas O. Murphy, Sol Sandhaus, 
and Joseph M. Ryan. Minnesota Med. 39: 389-391, 
June 1956. (Medical School, University of Minnesota, 
Minneapolis, Minn. ) 

Although traumatic arteriovenous communications 
are easily detected, this is not true of small congenital 
communications. Even though the blood flow through a 
single lesion is small, the total potential of numerous 
shunts can be quite large. In estimating the total vol- 
ume of these shunts, methods utilizing blood gas analy- 
sis or arteriography may be used, but these involve ex- 
pense and inconvenience. The authors have found a 
technic using radioactive iodine tracer element to be 
simple, safe, and accurate. 

Thirty to forty microcuries of I'*!-labeled serum al- 
bumin in sterile saline is injected rapidly into the 
femoral artery, with the patient in the basal state. A 
scintillation counter, well collimated, is placed over the 
right auricle of the heart. The interval from injection 
to appearance of radioactivity in the right auricle is re- 
corded, by both a rate meter and a graphic recorder. 
The appearance time in the normal adult is 20.0 to 25.2 
seconds. The figure for small children is less, that for 
an infant three months of age being 9.0 seconds. In 5 
patients with abnormal shunts the femoral artery-to- 
heart appearance time varied from 1.0 to 8.8 seconds 
There is no obvious correlation between the radio- 
activity curve at the right auricle and the degree of 
involvement of an extremity with arteriovenous malfor- 
mations. 

Two roentgenograms; 3 graphs; 1 table. 


In Vivo Visualization of Intracardiac Structures with 
Gaseous Carbon Dioxide. Cardiovascular-Respiratory 
Effects and Associated Changes in Blood Chemistry. 
M. J. Oppenheimer, T. M.Durant, H. M. Stauffer, 
G. H. Stewart, III, P. R. Lynch, and Frank Barrera. 
Am. J. Physiol. 186: 325-334, August 1956. (Temple 
University School of Medicine and Hospital, Philadel- 
phia, Penna. ) 

Carbon dioxide gas was injected (a) intravenously, 
(b) into the left heart, and (c) into the peripheral end of 
the carotid artery. Resulting cardiovascular and 
respiratory changes were observed by cinefluorography 
and by measurements of pressure pulses in various loca- 
tions. Blood and respiratory gas changes were also 
observed. All changes were minimal (seconds dura- 
tion) when the gas was introduced on the right or left 
side of the circulation. Injection into the peripheral 
carotid produced no untoward effects. The gas gave 
good visualization of valves and great vessels. Body 
position was not an important factor in mortality and 
morbidity 

Carbon dioxide is a safe contrast medium for in vivo 
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study of intracardiac structures. The gas has been 
used successfully by intravenous injection in human 
cases (2 hydranencephalic infants; multiple porenceph- 
alic cysts) 

Five roentgenograms; 4 graphs; 2 tables. 
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Periodic Roentgenographic Studies of a Growing 
Human Mammary Cancer. Helen Ingleby and Lolita 
Moore. Cancer 9: 749-752, July-August 1956. (AI- 
bert Einstein Medical Center, Northern Division, Phila- 
delphia, Penna 

The authors, when faced with a patient who refused 
any type of treatment for carcinoma of the breast, 
turned defeat into opportunity by enlisting the pa- 
tient’s co-operation in obtaining periodic observation of 
the natural course of the disease. On each of four visits 
covering a period of almost two years, soft-tissue roent- 
genograms of the breast were obtained, which showed 
the size, shape, and pattern of growth of the primary 
tumor. Paraffin and slicer sections of the subsequent 
mastectomy specimen verified the roentgen findings 

The authors are to be commended on utilizing a com- 
monly overlooked source of material for the study of 
human cancer 

Four roentgenograms; 2 photographs 

James E. Baver, M.D 

University of Missouri 


HERNIA 


Radiologic Diagnosis of Hiatus Hernia. Leslie kK 

Svcamore. Gastroenterology 31: 169-189, August 1956. 
Mary Hitchcock Memorial Hospital, Hanover, N. H.) 

The lower esophagus and esophagogastric junction 
are as yet incompletely understood and many points 
regarding the basic anatomy and physiology of this 
region remain in dispute. There is no agreement on the 
mechanism of closure of the cardia, on the presence of a 
cardiac sphincter or of a lower esophageal sphincter, or 
on the location of the esophagogastric junction. This 
complicates the radiologic diagnosis of hiatus hernia. 

A coarse, irregular mucosal pattern above the dia- 
phragm, except in a vestibule, usually indicates hernia 
The gastroesophageal vestibule is apparent as a small 
residue of barium at the lower end of the esophagus after 
the remainder has been emptied by a peristaltic wave 
The esophageal ampulla is the normal expansion of the 
lower esophagus produced by the pressure of the 
advancing peristaltic wave acting against the resistance 
of the cardia. The ampulla may closely resemble a 
hernia. Under fluoroscopic observation, however, 
peristaltic waves pass smoothly through the ampulla, 
which is obliterated except for a possible temporary 
With hernia, the pouch may 
at times empty in sequence to esophageal peristalsis, 
but some of the waves stop at the esophagogastric junc 
tion and leave the hernia filled. Another point of dif 
ferentiation is retrograde filling of the hernia from the 
associated with widening of the hiatus. The 


residue in the vestibule 


stomach, 
hernia is then demonstrated as a sharply delineated sac 
which is entirely different from reflux of barium into the 
esophagus. If an ampullary groove is present, peri 
stalsis passes through it to distinguish it from the 


esophagogastric junction of a hernia 
Careful technic is of importance in the demonstration 
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of hernia. The patient must be examined in the erect 
and various recumbent positions. Spot-films are Cains. 
tial. The Valsalva maneuver is useful to increase intra. 
abdominal pressure. In obscure cases the esophago. 
gastric mucosal junction may be localized by the appli- 
cation of silver clips through the esophagoscope 
Several possible pitfalls in diagnosis are mentioned, 4 
large ampulla may obscure a small hernia, the hemi, 
becoming visible only after the ampulla has emptied. 4 
diverticulum of the lower esophagus may simulate , 
hernia. 

Esophagitis is a common complication of hiatys 
hernia, and is probably responsible for most of the symp. 
toms. The digestive action of the gastric juice on the 
esophageal mucosa results in ulceration and an inflam. 
matory reaction. The esophageal ulcers are usual) 
shallow and are not readily demonstrated. Peptic ulcer 
frequently occurs, however, on the gastric side of the 
esophagogastric junction and is more easily shown 

A complete classification of hiatus hernias is offered 
as a possible simplification from the radiologic view. 
point: (1) Rolling (para-esophageal ); (2) sliding, includ- 
ing (a) eccentric (para-esophageal) and (4) concentric 
(short esophagus type); (3) congenital short esophagus 

Seventy-two roentgenograms; 4 diagrams 

JoacHIM GFOELLER, M.D 
Cleveland City Hospital 


THE DIGESTIVE SYSTEM 


Some Diagnostic Difficulties in Cases with Cascade 
Stomach and Chronic Gastric Volvulus. Paul M 
Davies. Brit. J. Radiol. 29: 423-426, August 1956 
(St. Luke’s Hospital, Guildford, Surrey, England 

Chronic gastric volvulus and cascade stomach may 
offer difficulties in diagnosis. Kinking, rotation, or tor- 
sion of the stomach may obscure areas which are nor- 
mally easily accessible to fluoroscopic examination 
Not only may organic lesions be hidden, but in other 
situations they may be simulated when in reality they 
are not present. Five cases, 1 of cascade stomach and 
4 of chronic gastric volvulus, are presented with ac- 
companying radiograms to illustrate the problems in- 
volved. 

Six roentgenograms. STEPHEN N. WIENER, M.D 
Mt. Sinai Hospital, Cleveland 


Pancreaticosplenectomy Combined with Gastrectomy 
in Cancer of the Stomach. Komei Nakayama. Sur 
gery 40: 297-310, August 1956. (Chiba University 
School of Medicine, Chiba, Japan) 

Attention is focused upon a method of treating caneet 
of the stomach which involves total or partial gastre- 
tomy with en masse resection of the body of the pan- 
creas and spleen, the pancreas being transected at the 
neck, leaving only the head of the gland in normal pos 
tion. The author believes this procedure should 
employed more extensively in suitable cases. He has 
used it in 113 patients and in a series of animal exper 
ments with about 100 dogs. Although the article 
primarily concerned with the operative technic and fe 
sults, the section on diagnosis is of radiologic interest 

Competent roentgen studies are essential to deter- 
mine in which cases the operation is indicated If the 
carcinoma originates in the cardiac portion or the body 
of the stomach and has infiltrated more than 5 em 
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along the lesser curvature, the possibility of carrying 
out the combined procedure should be considered; if 
the tumor has infiltrated more than 7 cm. along the 
lesser curvature, pancreaticosplenectomy with gastrec- 
tomy is definitely indicated. This conclusion is reached 
on the basis of the author’s observations on 110 patients. 
Infiltration extending more than 5 cm. along the lesser 
curvature was found to be associated with involvement 
of the parapancreatic and splenic hilar nodes in 70 to 80 
per cent of the cases, while with more than 7 cm. infil- 
tration there was a 100 per cent incidence of nodal 
involvement. 

Another method of evaluating the degree of retro- 
peritoneal infiltration is transparietal splenovenog- 
raphy, which has been carried out in 120 patients with 
cancer of the stomach. Stenosis, abnormal flexion of 
the vein, retrograde flow or stagnation of the venous 
blood, pressure on the vein by the adjacent structures, 
and irregularity of the venous wall are all suggestive of 
carcinomatous invasion toward the retroperitoneal 
space. Intelligent interpretation of these findings adds 
another important means of determining the suitability 
of a case for the combined procedure. Marked abnor- 
malities often indicate that pancreaticosplenogastrec- 
tomy is no longer feasible. 

Radiophosphorus has also been helpful in determin- 
ing whether cardiectomy or total gastrectomy is the 
procedure of choice in cancer of the cardia. About four 
hours after the hypodermic administration of 300 or 
500 uc of P*?, laparotomy is performed and the activity 
of each group of lymph nodes is measured with a tiny 
Geiger-Miiller counter. If a count of 1.2 or more 
times normal is obtained, the nodes should be removed 
as far as possible, for in the majority of them cancerous 
involvement will be found on histologic study. 

Twelve figures; 7 tables 


Closed Loop Obstruction of the Afferent Limb. A 
Late Complication of Antecolic Partial Gastrectomy. 
N. Hajdu, M. A. Harris, and Gordon §: Ramsay. Brit. 
J. Radiol. 29: 418-422, August 1956. (St. George’s 
Hospital, London, S. W. 1, England) 

Although rare, mechanical obstruction of the afferent 
limb is an important complication following Polya resec- 
tion and antecolic anastomosis. Three types of obstruc 
tion occur: (A) herniation of the small bowel through 
the gap between the anastomosis and the transverse 
colon; (B) volvulus, kinking or strangulation of the long 
afferent loop, which has moved behind the efferent loop; 
(C) obstruction resulting from constricting bands, local 
postoperative adhesions, or traction and displacement 
of the greater omentum 

Two cases are presented, with accompanying radio 
graphs, illustrating type B and type C. In the first 
case postoperative adhesions resulted in organo-axial 
volvulus of the gastric remnant associated with mesen 
terio-axial volvulus of the anastomosing loop. The 
roentgen diagnosis was based on: (a) complete obstruc 
tion at the stoma, with torsion of the rugae visible in 
the Trendelenburg position; (b) narrowing of the 
transverse colon below the stomach by pressure on the 
anastomosing loop; (c) pseudo-tumor encompassed by 
the gas-filled colon; (d) absence of pathologie fluid 
levels 
; The second case illustrates obstruction of the afferent 
limb near the duodenojejunal junction due to postopera 
live adhesions. Characteristic x-ray signs were: (a) 
pseudo-tumor shadow of speckled density; (b) down 
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ward displacement of the transverse colon; (c) absence 
of pathologic fluid levels. 
Four roentgenograms; 7 drawings. 
STEPHEN N. WIENER, M.D. 
Mt. Sinai Hospital, Cleveland 


Intussusception in Adults. David L. Dean, F. 
Henry Ellis, Jr., and William G. Sauer. Arch. Surg. 
73: 6-11, July 1956. (Mayo Foundation, Rochester, 
Minn. ) 

Ninety-six cases of intussusception in adults were 
encountered between January 1910 and January 1955 
at the Mayo Clinic. Symptoms in this older group are 
usually less severe and less dramatic in onset than in 
children. Only 13.5 per cent of the cases studied pre- 
sented the picture of acute intestinal obstruction. The 
symptoms were usually of several months duration. 
They included cramps, constipation, diarrhea, melena, 
weight loss, and vomiting. Intermittent cramping 
pain occurred in 73 per cent of the cases. 

While the ileocecal type of intussusception predomi- 
nates in infants, the location is more evenly divided 
among the various parts of the bowel in the adult. 
In 87.5 per cent of the cases an organic lesion was found 
to explain the intussusception. Of the 84 lesions, 58 
(69 per cent) were malignant. 

The roentgen examination is often diagnostic. At 
times, a plain film of the abdomen will show a sausage- 
shaped homogeneous shadow outlined by two stripes of 
air or by concentric rings representing the air-filled 
sheath. A barium enema may demonstrate the lesion 
typically by showing two parallel bands of barium con- 
nected by concentric rings, giving the so-called ‘‘coiled 
spring’ appearance. At times the barium may stop 
suddenly, with formation of a cap corresponding to the 
head of the intussusception 

The various methods of treatment are discussed, and 
2 typical cases are presented. The high incidence of 
organic lesions makes surgery mandatory for intus- 
susception in adults. 

Two roentgenograms; 1 photograph; 4 tables 
DEAN W. GEHEBER, M.D 

Baton Rouge, La 


Congenital Intrinsic Duodenal Obstruction. Report 
of 32 Cases. Thomas C. Moore. Ann. Surg. 144: 
159-164, August 1956. (Department of Surgery, 
Indiana University Medical Center, Indianapolis, Ind.) 

The author presents a statistical review of 382 consecu 
tive cases of congenital intrinsic duodenal obstruction 
Duodenal stenosis or atresia is responsible for virtually 
all duodenal obstruction in the early days of life 
Extrinsic obstructions, such as are produced by annular 
pancreas and anomalies of intestinal rotation and fixa 
tion, generally do not appear until somewhat later 

Symptoms of complete obstruction from birth were 
encountered in all cases of atresia and in one-half of 
those of stenosis. Atresia was found more frequently 
in proximal duodenal obstructions, whereas a distal 
obstruction was more likely to be due to stenosis 

The plain x-ray film of the abdomen is regarded as the 
most reliable single diagnostic measure. The disten 
tion of the stomach and the duodenum with air up to 
the point of obstruetion is clearly shown in most cases 
The absence of air in the intestine beyond the point of 


obstruction is also noteworthy When the stomach and 


duodenum are distended and small amounts of air are 
also found in the rest of the intestine, a diagnosis of 
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stenosis is suggested. In some cases with symptoms of 
incomplete obstruction, it may be desirable to investi- 
gate the duodenum and upper small bowel by giving 
small amounts of Lipiodol by mouth. This may aid in 
identifying an area of obstruction which one may not 
be able to show by other means. 

Twenty-five per cent of the infants constituting this 
Additional congenital anomalies 
were discovered in 41 per cent. Of these, imperforate 
anus was seen most frequently (4 cases). Malrotation 
of the intestine occurred in 3 cases, and esophageal 
atresia with tracheo-esophageal fistula, mongolism, 
congenital heart disease, and annular pancreas in 2 


series were premature 


cases each 

Twenty-one patients were treated by operation during 
the past fourteen years. Eighteen recovered (86 per 
cent) and 3 died (14 per cent Two of the 3 deaths 
were of premature infants with additional congenital 
anomalies 

Four roentgenograms; 5 tables 
THEODORE E. Keats, M.D. 

University of Missouri 


The Syndrome of Mesenteric Vascular Compression 
ofthe Duodenum. Report of Eleven Cases with Opera- 
tive Correction. Sidney A. Rosenburg and Arnold 
Sampson. Arch. Surg. 73: 296-304, August 1956. 

Montefiore Hospital, Pittsburgh, Penna. ) 

Compression of the distal portion of the duodenum by 
the superior mesenteric artery has been recognized as an 
entity for about one hundred years. The symptoms 
reflect duodenal stasis and distention and are especially 
likely to be encountered in thin, asthenic patients 

Roentgenologic recognition is based upon to-and-fro 
regurgitation of barium within the duodenal loop, dila- 
tation and retention in the loop, sharp cut-off of the 
duodenal shadow a little to the right of the spine, and 

erate gastric retention of barium regurgitated from 
the duodenum 

Many surgical procedures have been tried for relief 

f the syndrome. The authors advocate simple duo- 
nojejunostomy and report 11 cases in which symptoms 
were relieved by that procedure. Most of the patients 
had previously been labeled as neurotic. Selection of 
cases for operation obviously requires careful clinical 
nd roentgenographic judgment 
3 drawings 
Don E. MATTHIESEN, M.D 
Phoenix, Ariz 


mix roentgenograms 


Primary Carcinoma of the Infrapapillary Portion of 
the Duodenum. Jacob Rabinovitch, Joseph I. Anton, 
Phineas Rabinovitch, and Nathan Mitchell. Arch 
Surg. 73: 290-293, August 1956. (J. R., Crown Heights 
Hospital, Brooklyn, N. Y 

Two case reports are presented of carcinoma of the 
infrapapillary portion of the duodenum, and the clinical 
aspects of such cases are discussed. About 18 per cent 
of duodenal carcinomas arise distal to the ampulla of 
Vater, and their diagnosis has not often been made 
except at ope ration or autopsy 

The symptoms depend essentially upon location of 
Radiological investigation is of consider 
able aid in diagnosis and is a necessity for exact deter 
mination of the site of the tumor. In one of the 
authors’ cases an upper gastrointestinal series disclosed 
distention of the stomach and duodenum, which ter 
minated abruptly with a constriction ring just proximal 


the growth 
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to the duodenojejunal junction. In the second Case 
also, there was an encircling lesion in the terminal por. 
tion of the duodenum. The authors state that, if 
looked for, the lesion can scarcely be missed. Ther 
advocate serial studies of the duodenum when the diag. 
suspected and conventional x-ray  studie 
have been non-contributory. 

Surgical resection of the distal duodenum js evi- 
dently feasible in many patients. The slow growth 
characteristic of this tumor makes the postoperative 
outlook quite hopeful. 

Two roentgenograms; 1 photograph; 1 photomiero. 


nosis is 


graph. Don E. MATTHIESEN, M_D 
Phoenix, Ariz, 
Roentgenographic Manifestations of Congenita 


Megacolon (Hirschsprung’s Disease ) in Early Infancy. 
Carroll Z. Berman. Pediatrics 18: 227-238, August 
1956. (25 Bennet St., Boston 11, Mass 

Early diagnosis of congenital megacolon in infancy 
may be essential not only in differentiating the lesion 
from organic obstruction of the large or small bowel 
but in the institution of proper therapy when little or 
no meconium is passed in the neonatal period, with 
consequent danger of death from obstruction 

The author reviewed the x-ray findings during the 
first month of life in 23 infants with this disease. The 
diagnosis was proved histologically in each instance 
Clinically all 23 had abdominal distention and 20 had 
severe constipation. In 16 vomiting was an important 
feature. The lesion began proximally at the rectosig- 
moid or sigmoid level in 17; at the splenic flexure in 2 
in the low descending colon in 2; in the proximal 
ascending colon in 1; and in the terminal ileum in an- 
other 

In 18 of the series plain films showed slight to moder- 
ate gaseous distention of intestinal segments which were 
usually identifiable as loops of colon. In 12 there were 
prominent fluid levels within the colon. In the normal 
children studied for comparison distention was less, it 
was confined chiefly to the small intestine, and no fluid 
levels were encountered. In the occasional case where 
the distention could not be definitely localized from the 
recumbent and erect films, views in the inverted position 
were of value, particularly when rectal stenosis or 
atresia was suspected 

Nineteen of the 23 cases were studied by barium 
enema. In 15 the findings were diagnostic. The 
diagnosis depends upon the visualization of a distal 
segment of colon which is persistently narrow relative 
to the next proximal portion. This is best demon 
strated fluoroscopically with varying degrees of rota- 
tion. Postevacuation study may demonstrate the 
luminal discrepancy more effectively. If the immedi- 
ate studies are equivocal, follow-up examination at 
twenty-four and forty-eight hours will show unusual 
retention of the barium. Patience must be exercised in 
inserting the tube, since placing it too high in the rectal 
canal may fail to show a lower area of narrowing 

The enema can be misleading when the aganglionic 
segment is very short or if the proximal onset of the 
deficiency is in the cecum or ileum, where the luminal 
discrepancy will be difficult to demonstrate. In these 
cases the one finding suggestive of the disease is the 
retention of barium for days after the examination 
despite repeated cleansing enemas. When the degree f 
narrowing, or achalasia, of the involved segment & 
mild, the change in diameter may be difficult to appre 
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A third limiting factor of the barium enema study 

is the age of the patient, since the deformity becomes 

more readily apparent as the infant matures. In the 

author’s experience, however, the site of the lesion was 

a more serious factor, the detection of the achalasia 

being more difficult when a short segment in the rec- 

tum is involved or where the deficiency begins in the 

terminal ileum or cecum. 

Nineteen roentgenograms; 1 table. 

SAUL ScHEFF, M.D. 

Boston, Mass. 


ate. 


Pneumatosis Involving the Left Side of the Colon. 
Richard H. Marshak, S. Daniel Blum, and Joan 
Eliasoph. J.A.M.A. 161: 1626-1628, Aug. 25, 1956. 
(R. H. M., 1075 Park Ave., New York, N. Y.) 

In a review of 213 cases of pneumatosis cystoides 
intestinalis found in the world literature, the authors 
discovered only 40 in which colonic involvement was 
reported, and of these only 13 in which the large intes- 
tine and its peritoneal attachments were solely affected. 
They report 4 cases, 1 of which appears to have been 
published earlier (Marshak et al.: J.A.M.A. 148: 1416, 
1952. Abst. in Radiology 60: 309, 1953). Three of 
these cases involved the sigmoid, and in all of these 
sigmoidoscopy was done, with biopsy in two. 

Because there are no specific clinical or laboratory 
findings to indicate the presence of a left-sided pneuma- 
tosis coli, the diagnosis must be made by radiographic 
or surgical means 

A preliminary film of the abdomen revealed, in one 
patient, a grape-like cluster of air shadows that shifted 
position within the abdominal cavity. The nature of 
these alterations was obscure until a barium enema 
showed them to be gas cysts along the course of the 
sigmoid, the mesentery of which was elongated. In the 
other patients, gas pockets along the course of the 
descending and sigmoid colon, as well as in the mesen- 
tery, were observed, and their true nature could be 
suspected. In none was there evidence of pneumo- 
peritoneum. The alterations were best visualized in 
barium studies of the colon. 

Unless the gas cysts are recognized as such, the condi- 
tion may be confused with polyposis, ulcerative colitis, 
or carcinoma. 

Eleven roentgenograms 


The Clinical Significance of Air and Barium in the 
Biliary Tract. Earl J. Halligan and Julius J. Baber 
Arch. Surg. 73: 66-73, July 1956. (E. J. H., 254 
Montgomery St., Jersey City 2, N. J.) 

Air or barium in the biliary tract indicates either an 
internal biliary fistula or an incompetent sphincter of 
Oddi with regurgitation. The commonest cause of an 
internal biliary fistula is erosion of a gallstone into an 
adjacent viscus, usually the duodenum or 
Other causes are perforation of a duodenal ulcer, with 
secondary erosion of the biliary tract and carcinoma of 
the gallbladder 

A number of factors may lead to an incompetent 
sphincter of Oddi. Among these are adhesions produc 
ing traction on the sphincter (a) following surgery in 
this region, (b) with intra-abdominal masses, (c) with 
pancreatitis, (d) with perforated duodenal ulcer, and 
(¢) with cholecystitis and pericholecystitis. ‘Tumors 
may produce induration of the sphincter and keep it 
patent. Other causes include (1) marked antiperi 
Stalsis of the duodenum, (2) patency of the sphinctes 


colon 
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following passage of common-duct stones, (3) disturb- 
ances of innervation with dilatation of the sphincter, (4) 
biliary-tract infections (non-ascending ), (5) drug effects 

(atropine), and (6) ascending gas-forming infections. 
The authors present reports of six cases of air or bar- 
ium in the biliary tree. Two cases were proved to 
represent spontaneous internal biliary fistulae; in 2 
cases the cause was not determined; in 1 case there was 
regurgitation through an incompetent sphincter of 
Oddi; and in 1 case a cholecystojejunostomy had been 

previously performed. 
Nine roentgenograms. DEAN W. GEHEBER, M.D. 
Baton Rouge, La. 


Evaluation of Routine Operative Cholangiography. 
Deward O. Ferris and Harry M. Weber. Arch. Surg. 
73: 197-203, August 1956. (Mayo Foundation, 
Rochester, Minn. ) 

In the hands of the authors operative cholangiography 
has yielded valuable information in practically all 
patients in whom it has been tried. They express a 
preference for doing the procedure before exploration 
of the bile ducts. In 125 of 185 cases so handled, the 
biliary tract was found to be normal. In 14 cases the 
presence of clinically suspected common duct stones was 
confirmed. In 7 cases stones, not clinically suspected, 
were discovered. Other valuable findings were: 
anomalous bile ducts, residual remnant of the cystic 
duct, fibrosis of the sphincter of Oddi, ampullary car- 
cinoma, and reflux of medium into the pancreatic duct. 

Secondary cholangiography, performed at surgery 
after the common duct had been explored, showed in 45 
cases that no common duct stones had been overlooked. 

The authors conclude that the performance of opera- 
tive cholangiography is definitely worthwhile. With 
the technic which they describe, it appears not to add 
significantly to the risks of surgery. 

Four roentgenograms; 3 diagrams; 2 tables. 

Don E. MAtTrHIgsen, M.D. 
Phoenix, Ariz 


Cholangiographic Diagnosis of Pancreatitis. Maurice 
D. Sachs and Philip F. Partington. Am. J. Roent- 
genol. 76: 32-38, July 1956. (M. D. S., 7800 York 
Road, Cleveland 30, Ohio) 

After a brief but comprehensive review of the anat- 
omy of the common bile duct, the authors list the de 
formities of the duct with pancreatitis 
They are classified into 4 stages: (1) lateral displace 
ment of the middle portion of the duct; (2) angulation 
between the middle and proximal segments; (3) proxi 
mal dilatation, with obstructive reflux of contrast 
medium into the intrahepatic ducts, with eventual 
formation of calculi; (4) compression of the middle 
portion. These stages depend upon the extent of 
pancreatic involvement and the duration of the disease 

While operative cholangiography has been used pri 
marily for the detection of caleuli in the biliary system, 
there have been some reports describing its use in the 
diagnosis of pancreatitis. The differentiation of inflam 
mation of the head of the pancreas and carcinoma of the 
head of the pancreas may be difficult even after thor 
ough exploration and palpation. In carcinoma of the 
head of the pancreas at the stage when it is usually seen, 
the common duet is occluded, and its proximal portion 
is markedly dilated, measuring up to 30 mm. In the 
experience of the authors the maximum dilatation of 
the proximal common duct in pancreatitis is 24 mm. or 


associated 
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less, and the dilatation of the terminal intrahepatic 
ducts is never quite as marked as in carcinoma. 

It is quite possible that during operative cholangiog- 
raphy, or with the more recent intravenous methods of 
visualizing the biliary duct system, diagnosis of early 
cases of carcinoma might be made by demonstrating 
lateral displacement of the pancreatic portion of the 
common duct. Usually, however, these patients are 
admitted to the hospital with obstructive jaundice, and 
the cholangiograms reveal occlusion of the common 
duct with marked proximal dilatation. 

Eight roentgenograms; 2 drawings 

FRANK T. Moran, M.D. 
Auburn, N. Y 


THE MUSCULOSKELETAL SYSTEM 


Non-Osteogenic Fibroma of Bone (Fibrous Meta- 
physial Defect). Roy H. Maudsley and Alfred G 
Stansfeld. J. Bone & Joint Surg. 38-B: 714-733, 
August 1956. (Royal Free Hospital, London, Eng- 
land 

So-called non-osteogenic fibroma of bone, first de- 
scribed by Jaffe and Lichtenstein in 1942, presents 
typical radiographic and pathologic features. It is 
apparently a distinct entity with a uniformly good 
prognosis. It is usually found in older children and 
young adults. Radiographically the lesions appear as 
sharply defined, radiolucent defects giving the impres- 
sion of loculation. They are situated near the ends of 
the long bones of the extremities and are usually eccen- 
tric in location, lying close to the cortex and sometimes 
even within it. At operation a thin-walled cavity is 
found, often loculated, containing soft or firm rubbery 
It is composed of con- 
It tends to be 


material, of mottled appearance 
nective tissue of varying cellularity 
vascular and to contain blood pigment. 

The identification of the disease is undoubtedly re- 
lated to the increased use of radiography in clinically 
silent cases. The condition, prior to its relatively recent 
recognition, was likely to be interpreted as one of a 
number of disease processes, viz., localized osteitis 
fibrosa, fibrous dysplasia of bone, simple bone cyst, 
solitary xanthoma, fibrous osteomyelitis, 
or endosteal fibrosarcoma 

Observations on young children indicate that fibrous 
metaphyseal defects may arise in early life, but heal 
readily. Cases reported as non-osteogenic fibroma are 
see mostly in older children but it seems probable that 
they are not fundamentally different from the lesions 
younger group. Since the non-osteo- 
genic fibroma does not act as a neoplasm it would ap- 
pear preferable to regard it as a fibrous metaphyseal 
defect. The development of the defect may be inter 
preted to be a result of a local vascular disturbance of 
the growth cartilage As a consequence of longitudinal 
it tends to occupy a position away from the 


osteoclastoma, 


observed in the 


growth, 
epiphyseal plat 

‘o specific treatment is required if radiographic 
appearances are sufficiently characteristic to establish 
the diagnosi Where 
the lesion involves the whole width of the bone, or 
where there is a pathological fracture, exploration and 


and there are no complications 


packing with bone chips should expedite healing 
Ten case histories are included 
Twenty-nine roentgenograms; 9 photomicrographs 
Rigsser, M.D 
Springfield, Ohio 


JouN IK 


2 photographs 
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Atypical Reticulum-Cell Sarcoma of the Skeletal 
System. G. Keiser and H. Hartmann. Schweiz. med 
Wehuschr. 86: 911-914, Aug. 11, 1956. (In German) 
(Kantonsspitals St. Gallen, Switzerland ) 

Reticulum-cell sarcoma of the skeletal system mus 
be distinguished from the soft-tissue form of reticulum. 
cell sarcoma as well as from Ewing’s sarcoma of bone 
The course is often relatively benign, with late metas. 
tasis. 

The authors describe a case in a 44-year-old woman 
who died two and a half months following admission to 
the hospital. Roentgenograms showed multiple sharply 
contoured osteolytic lesions in the skull, ribs, femora, 
and scapulae, resembling multiple myeloma, but 
biopsy, bone marrow aspiration, and eventually 
autopsy, led to a diagnosis of atypical reticulum-cel] 
sarcoma. Lesions were present in the bone, spleen, 
liver, kidneys, and lung. Some of the metastases in the 
kidney and lung contained calcium. 

Three roentgenograms; 3 photomicrographs; | 
chart. JuLius HEYDEMANN, M.D 

Chicago, II 


Blastomycosis of Bone. Report of Four Cases. 
Peter L. Carnesale and Kenneth F. Stegman. Ann 
Surg. 144: 252-257, August 1956. (Veterans Adminis- 
tration Hospitai, Wood, Wis. ) 

The authors present 4 consecutive cases of blasto- 
mycosis of bone. Although blastomycotic  osteo- 
myelitis occurs rarely, it is one of the commonest 
fungous diseases of bone. The diagnosis should 
be considered where cancer or granuloma is suspected 
The characteristic roentgenographic appearance is 
destruction of small circumscribed areas of subepi- 
physeal or subarticular bone with surrounding mature 
and homogeneous periosteal bone. In contrast, the 
edges of a tuberculous lesion are irregular and the 
adjacent bone is markedly decalcified. When blasto- 
mycosis is not accompanied by periosteal reaction, 
there is a maximum of localized destruction with a 
minimum of porosis in the neighboring bone. The 
involved site may resemble an infarct in a long bone 
From its subepiphyseal or subarticular location, the 
fungus may readily spread to involve the adjacent joint 
In the spine, destruction of bone is predominant, with 
little proliferative reaction for relatively long periods 
Narrowing of the disk spaces may occur. Spread by 
skipping from vertebra to vertebra may take place by 
dissection under the anterior spinal ligament. Assoct- 
ated with this may be a paravertebral fusiform or glob- 
ular shadow, single or multiple. 

The 4 cases reported here were treated by different 
methods, with arrest of the disease from two to almost 
seven years. Localized lesions are best treated by sur- 
gical procedures. Other methods of therapy, used with 
variable degrees of success, include irradiation, anti- 
biotics, arsenicals, and copper sulfate Stilbamidine 
and 2-hydroxystilbamidine are newer drugs of promise 

Four roentgenograms 

THEODORE E. Keats, M.D 
University of Missouri 


Unusual Osteochondroses Presenting Diagnostic 
Difficulty. Howard E. Le Bus. Texas State J. Med 
52: 596-598, August 1956. (200 S. Dean St., Glade- 
water, Texas) 

Two cases are presented as “osteochondroses” a 


though biopsy in each showed normal tissue The 








Vol 


firs 
pul 


val 
an¢ 
apt 


tho 
val 
are 
sar 
pre 


Sur 
lan 


tos 
att 


wit! 
are 
ver 
the 
gre 


abil 
spit 
abd 
spit 
inst 
cart 
eve 











ne 1957 


<eletal 
. Med 
Tman) 


| must 
‘ulum- 
“bone 


metas- 


yoman 
sion to 
harply 
‘mora, 
» but 
tually 
m-cel] 
pleen, 
in the 


ae 
LD 
Ill 
Dases. 
Ann 
minis- 


lasto- 
osteo- 
1onest 
hould 
ected 
ce is 
ibepi- 
lature 
t, the 
d the 
lasto- 
ction, 
ith a 

The 
bone 
1, the 
joint 
, with 
riods 
ad by 
ce by 
ssoci- 
glob- 


ferent 
jmost 
y sur- 
| with 

anti- 
Lidine 
mise 








Vol. 68 


first case Was typical of asymmetrical fusion of the ischio- 
pubic synchondrosis shown by Caffey (Am. J. Roent- 
genol. 76: 488, 1956) to be nothing more than normal 
variation. The second involved the ischial tuberosity 
and appeared to represent delay in ossification of the 
apophysis of the tuberosity on one side, but there was 
no roentgen follow-up. Perusal of the article with the 
thought in mind that the condition might be a normal 
variant convinces one that this is so. The symptoms 
are vague and of short duration; no treatment is neces- 
sary and no deformity results. The negative biopsies 
provide the final proof. 
Three roentgenograms (por rly reproduced ). 
Zac F. EnprEss, M.D. 
Pontiac, Mich. 


Radiologic and Pathologic Bone Changes Associated 
with Urticaria Pigmentosa. ReportofaCase. Ernest 
Stark, Frederick W. Van Buskirk, and John F. Daly. 
Arch. Path. 62: 143-148, August 1956. (University of 
Vermont College of Medicine, Burlington, Vt.) 

Urticaria pigmentosa is primarily a skin affection, 
but may be systemic and involve other structures. A 
case is described which showed widespread bone involve- 
ment, and in which it was possible to obtain rib biopsy 
for histologic study. 

The patient, aged 54, had a widespread, diffuse, 
maculopapular skin eruption of many years duration. 
Dermatologic diagnosis was urticaria pigmentosa of 
adult type. The long bones showed roentgenologic 
evidence of thickening of trabeculae and widening of 
the intervening interspaces. In the vertebrae the 
trabeculae were more compactly arranged, so that the 
overall effect was an increase in density. In the ribs 
there were multiple small, punched-out areas of rare- 
faction. The skull, hands, and feet showed no radio- 
graphic changes 

Histologically, the lesions were distinctly granulo- 
matous, and were made up principally of mast cells. 
Although similar x-ray findings have been described in 
the past, histologic studies on the bone lesions have not 
been previously reported. 

Eleven figures, including 5 roentgenograms 

Don E. MATTHIESEN, M.D 
Phoenix, Ariz. 


Paralytic Scoliosis. Robert Roaf. J. Bone & Joint 
Surg. 38-B: 640-659, August 1956. (Oswestry, Eng- 
land) 

The term “‘paralytic scoliosis” as used here is limited 
to scoliosis occurring in patients who have had a definite 
attack of poliomyelitis 

In the adult spine fairly extensive paralysis can occur 
with only slight deformity, but in the child the bones 
are soft and plastic, ligaments are elastic, and the inter 
vertebral disks are less rigid. Therefore, the younger 
the patient the greater the deformity that a given de 
gree of muscle paralysis is likely to produce 

Paralytic scoliosis is associated with two main dis 
abilities. The first is that due to the deformity of the 
spine and associated deformities of the thoracic and 
abdominal walls and their contents. The second is 
spinal instability. The two aspects deformity and 
instability——-do not necessarily run parallel, but to 
carry out proper treatment both must be considered in 
every case 


The author recognizes four main types of deformity 
general 


l. The thoracolumbar C-curve. This 
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usually occurs in patients who have had only slight 
paralysis. There is slight rotation deformity, more 
pronounced on standing than in recumbency. 

2. General ‘‘collapse’”’ type of combined thoracic 
and lumbar curve, due to extensive spinal weakness. 
There is moderate rotation deformity and curves are 
mobile for some time. 

3. The primary lumbar curve, due to a combination 
of pelvic obliquity and imbalance of trunk muscles. 
There is usually a compensatory curve of lesser degree. 

4. Primary thoracic curve, often associated with 
weakness of the scapular muscles. There are usually 
secondary compensatory curves above and below. 

Among factors that have been suggested as being re- 
sponsible for deformity in paralytic scoliosis are pelvic 
obliquity, imbalance of abdominal, psoas, quadratus 
lumborum, diaphragm, intercostal, rhomboid, trapezius, 
latissimus dorsi and deep and superficial spinal muscles. 
None of these singly explains satisfactorily the de- 
formities seen. At least five factors seem to be involved: 
(1) compensation; (2) imbalance of the extraspinal 
muscles; (3) primary disturbance of vertebral growth; 
(4) imbalance of the deep spinal rotator muscles; (5) 
fascial contracture. 

Prevention of scoliosis following poliomyelitis requires 
intelligent application of rest, active or passive move- 
ments, splinting, and prophylactic operations. Active 
treatment of deformities is outlined in some detail. 
The author recalls the platitude that in poliomyelitis 
one treats the individual and not the disease—easily 
said but often forgotten. 

Eighteen roentgenograms; 8 photographs; 2 dia- 
grams. Joun F. Rresser, M.D 

Springfield, Ohio 


Paralytic Scoliosis. J. I. P. James. J. Bone & 
Joint Surg. 38-B: 660-685, August 1956. (Royal 
National Orthopaedic Hospital, London, England) 

In a study of a series of 193 patients with paralytic 
scoliosis, seen after poliomyelitis, an attempt was 
made to classify the deformities on the basis of ana- 
tomical site, to discover the prognosis, and to correlate 
the associated muscle paralysis with each group. A 
parallel series of 280 patients with poliomyelitis but 
without scoliosis was studied and it was found that 
children with an average of seven years from the onset 
of the disease showed frequent asymmetrical paralysis 
of limb muscles but no curvature of the spine 

In idiopathic scoliosis 2 groupings based on the 
anatomical site of the primary curve appear rather 
clear-cut and the site of the curve has a definite prog 
nostic import. Classification of paralytic scolioses by 
anatomical site is not so clear-cut, and prognosis was 
found to depend more on degree of muscle imbalance 
and age of onset of the paralysis than on the anatomical 
level 

In the group of 193 patients, curve patterns were 
distributed as follows: 


High thoracic 3y 
Thoracic iy) 
Thoracolumbar 17 
Lumbar 17 
Combined thoracie and lumbar 13 


“Telescopic” spine 8 


In the high thoracic group, paralysis of arm muscles 
was not felt to be significant, The intercostals on the 
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convex side of the curve are believed to be the only 
muscles significantly paralyzed 

Paralysis of the intercostals is also the dominant cause 
of the thoracic deformities, where the upper limit of the 
primary curve is at the level of the third thoracic verte- 
bra or lower. The anterior abdominal muscles and the 
lateral abdominal flexors play a part. In paralytic 
scoliosis, films show a rib ‘‘droop’’ and rib crowding 
on the convex side of the thoracic curve which is oppo- 
site to the appearance in idiopathic scoliosis, where the 
ribs on the convex side are spread while those on the 
concave side are crowded. Cineradiography was em- 
ployed to show diminished rib movement on the side of 
intercostal paralysis 

In the thoracolumbar group, the apex of the curve is 
at the level of T-11 or 12. The noteworthy feature was 
weakness of lateral abdominal flexors on the convexity. 
Some basal weakness of intercostals was occasionally 
encountered 

The lumbar group was fewer in number. The apex 
of the curve was always in the lumbar vertebrae. The 
important muscles involved were the lateral abdominal 
flexors—the quadratus lumborum, lateral portion of the 
anterior abdominal muscles, and latissimus dorsi. 
Associated with imbalance of lateral flexors is a pelvic 
tilt 

There is a group of combined thoracic and lumbar 
scoliosis which should be noted, since fusion of only one 
primary curve may be followed by increase in the 
second primary curve, with disastrous results 

The so-called telescopic spine represents the combined 
effect of weakness of trunk muscles and the pull of 
gravity so that there is a considerable difference in the 
erect and supine curve measurements 

Structural lateral deformity was not seen in any girl 
in whom poliomyelitis developed after the age of four- 
teen, or in any boy after fifteen. In 34 adults followed 
for several years after appropriate muscle paralysis, 
scoliosis failed to develop 

Illustrative case histories are included 

Thirteen roentgenograms; 18 photographs; 7 graphs. 

Joun F. Rresser, M.D 
Springfield, Ohio 





The Importance of Myelography in Spinal Pathology. 
Analytical Study of 150 Cases. F. J. Borrelliand A.A 
Maglione. Am. J. Roentgenol. 76: 273-289, August 
1956. (New York Medical College, Flower and Fifth 
Avenue Hospitals, New York, N. Y_) 

After a review of the history of myelography and a 
description of the important anatomical features, the 
authors’ technic is described. For examination of the 
lumbar region 3 c.c. of contrast material is generally 
sufficient. For cervical myelography 6 or 9 c.c. is 
recommended. It has been found that a more leisurely 
and safer positioning of the contrast material in the cer- 
vical region can be effected by having the patient lie on 
his side while his head is lowered to allow the oily sub- 
stance to gravitate into the cervical spinal canal. An 
easier contro] of the contrast material is accomplished, 
with less likelihood of its spilling over into the cere 
brospinal fluid pathways of the cranium. Following 
completion of myelography an effort is made to remove 
completely the contrast medium, because of its ap 
parent irritative effects in a small percentage of pa 


tients. A series of 150 of the authors’ personal cases 


is analyzed 
Types of filling defects associated with spinal cord 
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tumors and a classification of such tumors is outlined in 
detail. Some of these defects may be fairly charac. 
teristic of a tumor; some may be produced also by 
other conditions . 

Various types of defects occurring with herniation of 
the intervertebral disk are considered next. A yyy. 
lateral anterolateral filling defect was the most frequent 
deformity, encountered in 38 per cent of the cases re- 
ported here. Bilateral hour-glass deformity was demon. 
strated in 13 per cent and is felt to be best accounted 
for by a mid-line protrusion displacing the components 
of the spinal cord into two portions with a central 
narrowed channel between. Block or complete obstruc. 
tion was found in only 8 per cent of the cases and 
usually resulted from mid-line prolapse. Anterior 
indentation of the opaque column, as shown by films made 
with a horizontal x-ray beam and the patient prone, was 
observed in 30 per cent of the cases. In 9 instances 
(6 per cent) this was the only positive myelographic find- 
ing. The authors feel that this ‘‘transvertebral” hori- 
zontal beam view is an extremely valuable one and 
should be used in all myelographic studies. A slight 
indentation along the anterior margin of the oil column 
at the exact level of the disk space is normal and is as- 
cribed to closely adjacent ligaments surrounding the 
disk. Any indentation greater than 2 mm. is believed 
to be pathological. The ‘‘veil defect’ was rarely en- 
countered and was explained by a thin layer of contrast 
material partly covering a central herniation. Nerve 
root sheath amputation or asymmetry was also rare in this 
series of 150 cases. It is probably due to lateral pro- 
trusion of the disk, with impingement on the nerve 
root, without deformity of the main oil column. 

Causes of errors in myelography are analyzed. In 
addition to the well known needle defects, improper 
contrast material injections, postoperative adhesions, 
and residuals from previous punctures, the authors 
comment at some length on changes associated with 
hypertrophic spondylo-arthrotic changes. They feel 
that myelography in patients with prominent hyper- 
trophic spurrings is frequently not helpful and may be 
frankly misleading. The spurrings may produce de- 
formities of the oi! column indistinguishable from 
herniated disks or even tumors. 

In this series a high overall percentage (85 per cent) 
of accuracy was attained as judged by operative find- 
ings 

Twenty roentgenograms; 1 table. 

James W. Barser, M.D. 
Cheyenne, Wyo 


Myelography of Complete Spinal Obstruction. 
Arthur S. Tucker. Am. J. Roentgenol. 76: 248-269, 
August 1956. (Department of Radiology, University 
Hospitals, Cleveland, Ohio) 

Among 196 consecutive myelograms, complete ob- 
struction of the spinal canal was encountered in 75 
(in 73 patients). In general, myelography was pet- 
formed only on patients whose clinical findings were not 
clear-cut and in whom a sharp localization of the lesion 
was not obtainable by other methods. 

The 75 instances of spinal block are individually ana- 
lyzed and grouped as to etiology. Neurofibroma (neu- 
rilemmoma) accounted for 15 cases (20 per cent), with 
involvement of the thoracic portion of the spine in 10 
and the lumbar spine in 5. It was usually possible to 
determine from the appearance of the contrast column 
whether the tumor was intradural or extradural: 4 
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concave form of the end of the column is almost cer- 
tainly associated with intradural neoplasm ; extradural 
lesions usually result in an eccentric, funnel-shaped 
narrowing of the channel. 

Twelve cases were due to intervertebral disk pro- 
trusion. Two of these cases were of additional interest 
in that the disk material had gained access to the sub- 
dural space through a rent in the bound-down dura 
overlying the annulus. Findings in such instances 
closely mimicked intradural spinal cord tumors. 

Meningiomata accounted for 11 of the blocks and 
ordinarily produced typical intradural defects. The 
most common localization was the thoracic spine. 

In 6 cases there were partial or complete blocks ref- 
erable to arachnoiditis or adhesions. These usually 
presented a rather characteristic broken-up oil column 
with separate globules at different levels, associated 
with slowly moving, irregularly flowing contrast 
medium. 

Various malignant tumors of metastatic or multiple 
nature accounted for 20 per cent of the spinal blocks, 
all extradural. Infectious processes, congenital anom- 
alies, or less common neoplasms were responsible for 
the remainder of the reported obstructions. In this 
series the intramedullary causes of obstruction were 
almost insignificant as compared to the extramedullary 
causes. Only 3 blocks from intramedullary lesions 
were found. 

The author ascribes the high percentage (39 per 
cent) of cases showing more or less complete block to 
the fact that his group reserves myelography as a ‘‘court 
of last appeal,’’ utilizing the procedure only when 
other simpler methods of diagnosis have failed to give 
sufficient information or localization. 

{Many of the author’s numerous roentgenograms 
fail to show very conclusively the points under dis- 
cussion. The roentgenographic reproductions are 
rather small and not always of good detail.—J. W. B.] 

Fifty-two roentgenograms; 2 drawings; 1 table. 

JAMES W. BarRBeER, M.D. 
Cheyenne, Wyo. 


The Roentgen Diagnosis of Herniated Disk with 
Particular Reference to Diskography (Nucleography). 
William G. Peacher and Richard P. Storrs. Am. J. 
Roentgenol. 76: 290-302, August 1956. (W. G. P., 
713 E. Genesee St., Syracuse, N. Y.) 

The authors first review the advantages, disadvan- 
tages, and limitations of myelography in the study 
of low back pain. It is preferred to initiate the in- 
vestigation with that procedure rather than discog- 
raphy, as the former will give a definitive answer in 
over 90 per cent of the cases. Discography (nucleog- 
raphy) generally should be reserved for patients with 
negative or equivocal myelograms, in whom atypical 
clinical or neurological signs are otherwise unsatis- 
factorily explained. The procedure may be helpful 
also in study of postoperative recurrent symptoms and 
in patients recalcitrant to therapy. 

Some of the advantages of discography include rapid, 
complete absorbability of the contrast material (Dio- 
drast), without need for its removal; sharp localization 
of the pathological process with a high degree of ac 
curacy; and accurate demonstration of the exact 
Status of the disk anatomy, particularly with respect 
to partial herniations or degeneration without hernia- 
tion. Limitations generally are that only the lower 3 
or 4 lumbar disks can be easily studied; that the tech 
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nical features of a satisfactory examination are some- 
what complicated and the procedure is time-consum- 
ing; that in some cases absorption or disappearance of 
the contrast material is so rapid that diagnostic films 
are not obtained. 

The authors have modified previously published 
technics to some degree. They prefer a single 20 or 22 
gauge long spinal needle rather than the double needle 
method. The needle point is adjusted to the center of 
the punctured disk. Lateral views are obtained with 
the spine in flexion and in extension, followed by a 
lateral upright view with the spine in neutral position. 
These views allow a study of the disk in various simu- 
lated conditions of normal stress and strain. The 
greatest herniation was usually shown when the pa- 
tient was erect. 

Diagnostic points include the degree of pressure neces- 
sary to inject the Diodrast, the amount of contrast ma- 
terial injected, and the presence or absence of symp- 
toms produced by the injection. The normal disk will 
ordinarily accept 0.5 to 1.0 ¢c.c. under high pressure. 
Degenerated disks will accept 3 to 5 c.c. and the in- 
jection will characteristically reproduce the patient's 
pain. Ruptured disks, because of escape of contrast 
material into the epidural or subdural space, will ac- 
cept an unlimited amount of contrast agent usually 
under low pressure. Pain may or may not be produced 
by the injection, but no more than 5 c.c. should be 
used. With herniation, the bulk of the contrast ma- 
terial is present in the extradural space. Degenerated 
disks without herniation usually present a diffuse, dis- 
organized appearance. When the disk begins to pro- 
trude, contrast material can be seen bulging into the 
spinal canal but remains localized. In actual disk her- 
niations, the presence of associated tissue particles or 
debris at the point of escape is an important diagnostic 
finding and will rule out escape of contrast material 
along the needle tract. 

The authors present several roentgenograms of their 
own patients but fail to state how many such studies 
the present paper includes. 

Fifteen roentgenograms. JAMES W. BARBER, M.D. 

Cheyenne, Wyo. 


Natural History of Osteoid Osteoma of the Spine. 
Review of the Literature and Report of Three Cases. 
Alvina O. Sabanas, William H. Bickel, and John H. 
Moe. Am. J. Surg. 91: 880-889, June 1956. (A. O.S., 
Mayo Clinic, Rochester, Minn. ) 

Three cases of osteoid osteoma of the spine, in pa- 
tients of nine to eleven years when first seen, followed 
without definitive surgery, are reported. The chief 
clinical findings were back pain and scoliosis. Diag- 
nosis was based not on biopsy but on the course and x- 
ray appearance. Two cases treated with a body cast 
and postural exercises resolved in eight and six years, 
respectively, with residual increased density of bone 
and hypertrophic changes of the vertebral bodies in the 
affected region. In the third case, symptoms ended 
after four years, but moderate scoliosis persisted 

Data on 33 additional cases of osteoid osteoma of the 
spine found in the literature were analyzed. Twenty- 
seven of these were proved microscopically, and the 
symptoms were relieved after surgery. The age at 
onset of symptoms was three to twenty-seven years, 
over half the patients being between eleven and twenty 
years. 

The clinical and roentgen findings are analyzed on 
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the basis of the entire series of 36 cases. A C-shaped 
scoliosis curve with the apex at the level of the lesion 
was practically always present. Roentgenograms in 13 
cases showed a radiolucent area, with or without adja- 
cent sclerosis (usually not prominent). In 6 cases a 
radiopaque nidus was demonstrated, surrounded by a 
radiolucent ring, with or without sclerosis beyond the 
ring. In 6 cases, with a duration of more than two 
years, there were hypertrophic changes adjacent to the 
lesion. In 3 cases, the roentgenogram was normal. 

In every case of scoliosis with a long C-shaped curve, 
accompanied by spasm and localized tenderness, 
osteoid osteoma should be considered. Tomography 
and repeated roentgenograms at three-month intervals 
may be helpful 

Nine roentgenograms; 1 drawing; 3 tables. 

Capt. GARTH R. DREWRY 
U.S.A.F. Hospital, Tampa, Fla 


Prognosis and Early Diagnosis of Nonunion of 
Femoral Neck Fractures by Laminography. Norman 
Rosenberg, Rudolph Reich, and Melvin Krohn. Arch. 
Surg. 73: 157-163, July 1956. (Mount Sinai Hospital 
of Cleveland, Cleveland, Ohio) 

In metallic fixation of fractures of the femoral neck, 
union occurs in 80 to 90 per cent of the cases. In the 
group in which union does not occur the situation is fre- 
quently discovered early in the postoperative period by 
complete dissociation of the fragments, which can be 
recognized clinically and confirmed by standard roent- 
genograms. In another smaller number, the lack of 
union may not be appreciated for a matter of months 
The authors are concerned with this group, for if the 
non-union is diagnosed early and treated, there is a 
better chance for a successful outcome 

Laminagrams are not of any particular value in 
demonstrating bone healing, since the healing in the fe- 
moral neck is largely endosteal and no periosteal callus 
is produced, Their value lies in determining the de- 
gree of apposition of the fragments, which, if the nail 
has been well placed, is the prime requisite for healing 
It is uncommon to find 100 per cent apposition, and 
most cases which appeared excellent on conventional 
films showed only 60 to 70 per cent apposition on the 
laminagram. This, however, is entirely satisfactory for 
healing, which many times will occur with only 50 per 
cent apposition 

By study of the degree of apposition on the lamina- 
grams it is usually possible to determine early which 
cases wil] heal and in which non-union may develop, 
making earlier intervention possible 

Forty-five roentgenograms 

DEAN W. GEHEBER, M.D 
Baton Rouge, La. 


THE SPINAL CORD 


Measurement of the Cervical Spinal Cord in Panto- 
paque Myelography. Edward C. Porter. Am. J 
Roentgenol. 76: 270-272, August 1956. (Eastern 
Maine General Hospital, Bangor, Me.) 

The transverse width of the normal spinal cord was 
measured at the C-4 or C-6 level in 65 patients with 
presumably normal cords. The cervical subarachnoid 
space was filled with Pantopaque and fluoroscopic spot 
films were obtained at an average anode-to-spine dis- 
tance of 23 inches and average spine-to-film distance of 


10 inches. The central lucent shadow of the cord in 








the oil column was then measured directly on film 
with care to measure only the inner shadow of the tree 
cord rather than the entire central shadow, which in- 
cludes the nerve roots. It is evident that such a tech- 
nic involves considerable magnification distortion byt 
no effort was made to correct for this 

With such a technic, the average width of the cer. 
vical cord in normal cases was 1.4 cm. as measured on 
the film, with a maximum normal of 1.7 cm. Any 
measurements above 1.8 cm. should be viewed with 
suspicion, while a transverse diameter above 2.0 em 
is definitely abnormal. Two cases with medullary 
cord tumors showed transverse diameters well above 
this normal level. 

Two roentgenograms. JAMEs W. Barser, M.D 

Cheyenne, Wyo 


GYNECOLOGY AND OBSTETRICS 


Atresia of the Vagina in Infancy. Robert H. Whit- 
tlesey, Mohammad Atik, and James C. Jones. Pediat- 
rics 18: 260-266, August 1956. (R. H. W., 11811 
Shaker Blvd., Cleveland 4, Ohio) 

The differential diagnosis of a lower abdominal mass 
in the newborn female infant should include hydrocolpos, 
though this condition is more common at puberty, 
when the products of menstruation become dammed be- 
hind an imperforate hymen. When a bulging mem- 
brane is not visualized between the labia of an infant, 
the possibility of hydrocolpos may be dismissed with- 
out due consideration of the possibility of an atresia 
somewhat higher in the vagina. Such atresias do occur 
and are attributed to failure during fetal development of 
the fused lower ends of the miillerian ducts to perforate 
the urogenital sinus, the latter contributing the lower 
one-third of the fully developed vagina. The resulting 
septum varies in thickness from 1 to several millimeters 
and forms a diaphragm at the junction of the middle 
with the lower third of the vagina. 

The soft-tissue abdominal mass rising out of the 
pelvis is the result of retained secretions from the vaginal 
and uterine mucosa, which are under stimulation by the 
maternal estrogens during fetal life. The tumor may 
at first be asymptomatic but after some days vomiting, 
irregular bowel habits, and intermittent urinary ob- 
struction may supervene. The symptoms are largely 
due to pressure on the neighboring organs by the mass 

Plain films of the abdomen reveal the upward and 
lateral displacement of the gas-filled loops of bowel, 
which can be further verified with a contrast enema 
Cystograms demonstrate distention due to bladder 
neck obstruction caused by the mass, as well as dis- 
placement of the viscus. Excretory urograms will con- 
firm the obstruction and show varying degrees of ure- 
teral displacement and hydroureter. Should these 
studies, plus rectal examination, fail to establish the 
diagnosis, the authors recommend pneumoperitoneum, 
which they believe to be innocuous, to further delineate 
the mass on films made in the recumbent, upright, in- 
verted, and lateral decubitus positions 

Although treatment may consist simply of colpotomy 
from below, the authors advocate laparotomy to con- 
firm the diagnosis, prevent the hazard of injury to sur- 
rounding structures, and establish vaginal continuity 
without the danger of recurrence of the atresia. 

Fight roentgenograms; 3 drawings. 

Saut Scuerr. M.D 
Boston. Mass 
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THE GENITOURINARY SYSTEM 


“Spongy’? Kidney and Nephrocalcinosis. G. Bales- 
tra and B. Delpino. Radiol. med. 42 : 745-764, August 
1956. (In Italian) (Istituto di Radiologia dell’ Uni- 
versita di Genova, Genoa, Italy) 

The term “spongy” kidney describes a microcystic 
alteration of the renal pyramids, with subsequent for- 
mation of calculi within the cysts (7.e., intraparen- 
chymatous calculosis). While inflammatory, mechan- 
ical, and neoplastic theories have been advanced to 
account for this condition, a dysembryogenesis of the 
prepelvic excretory channels is the most widely ac- 
cepted explanation. The symptomatology is non- 
specific, and usually secondary to the elimination of 
calculi. Sometimes there is associated decrease in 
kidney function and/or systemic arterial hypertension. 
The majority of patients are males in the thirty- to fifty- 
year age group. 

The disease affects neither the elimination nor the 
concentration of urographic contrast media in the blood 
stream. On the roentgenograms, a number of paren- 
chymal cavities, distributed along the calyces in the 
shape of a “bouquet of flowers,’’ can be seen. These 
cavities do not extend to the cortex, and a calyceal 
origin can be easily ruled out, as the anatomical location 
is obviously within the pyramids. In some advanced 
cases, the cortical tissue is thinned, and the spaces be- 
tween the pyramids are widened, resulting in the porous 
appearance which prompted the use of the term 
“spongy."’ Intraparenchymal calculi are often present 
on one or both sides, usually multiple, but occasionally 
solitary. The stones, well seen on conventional views, 
are of various sizes up to 1 cm. in diameter. The condi- 
tion is seldom progressive; yet at times several cysts 
may unite to form a larger one. Unless the papillary 
sphincter is damaged, the retrograde examination is 
negative. 

“Spongy"’ kidney must be differentiated from (1) 
tuberculosis cavities, which are seldom symmetrical, 
often subject to changes as the disease progresses, and 
usually associated with a delay in the excretion of con- 
trast medium; (2) parenchymal nephrolithiasis (cir- 
cumscribed and localized); (3) small pyonephritic 
abscesses that communicate with the pelvis of the 
kidney and are better seen on retrograde urography; 
(4) necrotizing papillitis involving the apex of the pyra- 
mid. In the last named, there is also a history of dia- 
betes, and the distribution is different. 

The term ‘“‘nephrocalcinosis’’ defines the presence of 
bilateral, diffuse renal calcifications, generally localized 
inthe pyramids. The first calcium deposits appear in 
the basal membrane of the walls of the collecting 
tubules, with subsequent deformity and obstruction, 
and finally deposition of calcium in the adjacent inter- 
stitial spaces. There are various degrees, the amount 
of destruction and calcification being influenced by con- 
comitant infectious and/or inflammatory 
Nephrocalcinosis, which is not a disease in itself, may 
appear as a result of many conditions: (1) hyperpara- 
thyroidism, (2) hyperchloremic acidosis, (3) chronic 
inflammatory processes, (4) idiopathic hypercalcinuria 
and nephrolithiasis, (5) prolonged intake of alkalizers, 
(6) dehydration from repeated emesis during incom- 
plete obstruction of the upper gastrointestinal tract, 
(7) hypervitaminosis D, (8) mercury poisoning, and 

(9) extensive osteolytic activity (multiple myeloma, 
bone metastases). The symptomatology up to a cer 


processes 
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tain point is unrelated to the amount of calcification 
(which presumably does not interfere with kidney func- 
tion). There is no age limitation, and both sexes are 
affected, although the condition is somewhat more fre- 
quent in the male. 

Nephrocalcinosis can be adequately studied on rou- 
tine views. Its roentgenologic appearance is most often 
that of small clusters of calcium in the parenchyma 
more numerous and better seen toward the calcyeal 
apices; less often, that of multiple renal lithiasis, and 
very rarely a uniform increase in density of the entire 
kidney without the usual granular aspect. 

Nephrocalcinosis can be seen on the ‘‘scout’’ roent- 
genogram, while the ‘‘spongy”’ kidney, in the absence of 
calculosis, requires an excretory urogram for demon- 
stration. Moreover, the ‘spongy’ kidney is uni- 
lateral, while nephrocalcinosis is usually bilateral. On 
the other hand, cystic changes are known to occur in 
nephrocalcinosis. In conclusion, the authors would re- 
serve the use of the term “‘spongy”’ kidney for unilateral 
disease with a positive excretory urogram, applying the 
more non-committal ‘‘nephrocalcinosis’” to doubtful 
cases, allowing, of course, for ulterior etiologic investi- 
gations. 

Thirteen roentgenograms. E. R. N. Grice, M.D. 

Cook County Hospital, Chicago 


Arteriovenous Fistula of the Renal Vessels. A Case 
Report. Jon R. Myhre. Circulation 14: 185-187, 
August 1956. (Department of Medicine, University 
Clinic, Bergen, Norway) 

Massive hematuria in a woman of 66 led to pyelo- 
graphic and aortographic studies, showing an expanding 
process in the right kidney and arteriovenous com- 
munication in the abnormal area. Since some addi- 
tional arteriovenous fistulae were seen in the liver, no 
surgery was done at that time (the bleeding stopped in a 
few days). Six months later the bleeding recurred and 
nephrectomy was performed. An adenocarcinoma 
was found, partially surrounding the hilar vessels and 
causing the fistula by erosion. Since no congenital 
abnormalities were found in the vessels, the hepatic 
changes were considered to be merely coincidence. 

[It is interesting to note that, had the authors been 
content with the really very conclusive evidence of a 
tumor on the pyelograms, nephrectomy would have 
been done six months earlier. The aortogram served 
only as a red herring.—Z. F. E.] 

Two roentgenograms. Zac F. Enpress, M.D. 

Pontiac, Mich 


A Clinical Study of a New Renal Function Test: The 
Radioactive Diodrast Renogram. Chester C. Winter. 
J. Urol. 76: 182-196, August 1956. (Department of 
Surgery, Veterans Administration Medical Center, Los 
Angeles, Calif.) 

A new radioactive isotope tracer technic is described 
in this article for the estimation of renal function. 
Essentially the test consists of scintillation counter 
measurements of the rate of uptake and disappearance 
of Diodrast tagged with I'*! from the kidney areas 
following intravenous injection. The rate meters are 
connected to recorders which produce tracings in each 
case. 

Testing was carried out on 216 cases in this series, 
which included a wide variety of urologic disorders, and 
characteristic renogram patterns were obtained and 
classified 
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It appears that the test could become a useful quick 
screening test for kidney function. It requires only ten 
to thirty minutes, is less complicated to perform than 
the various renal clearance tests, requires no preliminary 
patient preparation, and permits testing of function of 
each kidney separately. However, it does require the 
handling and injection of a radioactive isotope, the 
initial equipment is expensive, and improper placement 
of the scintillation counters relative to the kidneys may 
lead to errors of interpretation. For example: in test- 
ing the right kidney, interference from the liver may be 
a major source of confusion. 

The method has so far proved useful for studying non- 
functioning (or absent) kidneys, complete ureteral 
obstruction, partial ureteral obstruction and hydro- 
nephrosis, chronic nephritis, acute pyelonephritis, and 
nephrosclerosis, and for serial evaluation of renal func- 
tion. 

Ten illustrations; 1 table. 

Don E. MATTHIESEN, M.D. 
Phoenix, Ariz. 


Sodium Amidotrizoate (Hypaque ) and Sodium Acetri- 
zoate (Urokon). Comparison of Efficacy in Intravenous 
Urography. Malcolm D. Jones, Howard L. Steinbach, 
and Robert L. Raphael. Arch. Surg. 73: 99-104, July 
1956. (Department of Radiology, University of 
California School of Medicine, San Francisco, Calif.) 

A comparative study was made of 50 per cent Hy- 
paque and 50 per cent and 30 per cent Urokon. The 
roentgenograms made after the administration of the 
media were graded as to calyceal demonstration, pelvic 
demonstration (including density), and percentage of 
ureteral visualization. The frequency and types of 
reactions were considered, and their relation to blood 
pressure changes was noted. Hypaque was used in 109 
persons, Urokon 50 per cent in 114, and Urokon 30 per 
cent in 54. 

Hypaque in 50 per cent concentration produced con- 
sistently better urograms than Urokon in 30 per cent 
concentration. It was also found that, with similar 
concentrations, only half as many reactions occurred 
with Hypaque as with Urokon. Reactions were more 
commonly observed in patients showing a hypotensive 
response to Hypaque than in those whose blood 
pressure increased or remained unchanged. 

Hypaque in the concentration used resulted in roent- 
genograms with superior pelvic and calyceal density as 
well as superior visualization of the ureters. 

Two roentgenograms; 4 charts; 1 table. 

DEAN W. GEHEBER, M.D. 
Baton Rouge, La. 


Urologic Examination with the New Radiopaque 
Mediums, Diatrizoate, Acetrizoate, and Diprotrizoate. 
A Clinical Comparison. Howard A. Hoffman, Stanley 
J. Koczera, Nelson L. Portnoy, Wilson Simas, and Alois 
R. Hastreiter. New England J. Med. 255: 343-345, 
Aug. 16, 1956. (H. A. H., 60 Eighth St., New Bedford, 
Mass. ) 

Comparative urologic examinations carried out in 
small groups of patients with the new radiopaque sub- 
stances, sodium diatrizoate (Hypaque) acetrizoate 
(Urokon), and diprotrizoate (Miokon) showed all three 
to be highly efficient intravenous contrast media for 
delineation of the urinary tract. Excretory pyelograms 
were obtained with diatrizoate in 50 patients, with 
acetrizoate in 42, and with diprotrizoate in 20. In 
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addition to the intravenous studies, retrograde examina. 
tions with 50 per cent diatrizoate were carried out ina 
group of 30 patients; excellent visualization was ob- 
tained in 8 cases, good visualization in 14, fair visualiza. 
tion in 7, and poor visualization in 1. It is concluded 
that diatrizoate is the most suitable of the three agents: 
its advantage over other available contrast substances 
for intravenous administration is the relative safety 
with which it may be used, as evidenced by the fewer 
and less severe untoward reactions occurring during the 
present study. When intravenous technics are contra. 
indicated, diatrizoate is an efficient medium for retro. 
grade pyelography. 
Four tables. 


Hypaque Sodium, a New Urographic Contrast 
Medium. Tom E. Nesbitt, N. W. Bourne, and D. P. 
Babbitt. Wisconsin M. J. 55: 815-819, August 1956. 
(T. E. N., 208 East Wisconsin Ave., Milwaukee, Wis.) 

Hypaque Sodium was used in 537 patients for excre- 
tory pyelography and in over 100 patients for retro- 
grade urography. In the intravenous form, it was sup- 
plied as a 50 per cent solution in 30 ml. quantities, 
Approximately 90 per cent of the films obtained were 
satisfactory for diagnosis, being termed either excellent 
or of good quality. Those patients in whom the results 
were only fair or poor in quality (10 per cent of the 
total) were found, almost without exception, to have 
some form of renal or vascular disease accounting for the 
diminished excretion. 

Objectionable reactions were encountered in 6.3 per 
cent of the patients, none of whom, however, required 
supportive measures. 

Retrograde urography with a 20 per cent solution of 
Hypaque resulted in x-rays of optimum density aad no 
adverse reactions. 

The probable method of Hypaque excretion is pre- 
sented to emphasize the role of glomerular filtration and 
the importance of adequate dehydration. 

Five roentgenograms. 


Major Reactions to Intravenous Urographic Media. 
Charles H. Nicolai. Arch. Surg. 73: 285~289, August 
1956. (Department of Surgery, Washington University 
School of Medicine, St. Louis, Mo.) 

This is a review of the subject of major reactions to 
intravenous urographic media. Six serious reactions 
(2 fatal) to Urokon injections, which occurred during a 
series of 12,000 urograms, are reported. 

The pathogenesis of the reactions, both minor and 
major, has not yet been worked out but, for the present, 
allergic response forms a satisfactory working basis in 
management. Intravenous test doses prior to the full 
injections have been of doubtful value; they did not 
elicit any reactions in the cases of this series. Slow, 
cautious administration of the medium has apparently 
lowered the incidence of reactions. Reports on the 
usefulness of antihistaminics as a protective measure 
are conflicting. 

In 5 of the author’s 6 cases 70 per cent Urokon was 
used. In the remaining case a cyanotic, comatose 
state followed injection of 25 c.c. of 50 per cent Urokon 

Whenever intravenous urograms are to be done, it is 
important that there be available equipment for oxygen 
administration and for emergency thoracotomy, along 
with the usual vasopressor and parenteral antihistamine 
preparations. Don E. MatruieseEn, M.D. 

Phoenix, Ariz. 
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Iodide ‘‘Mumps’’ after Intravenous Urography. 
Ralph M. Sussman and Jay Miller. New England J. 
Med. 255: 433-434, Aug. 30, 1956. (Beth Israel Hos- 
pital, New York, N. Y.) . = 

Salivary gland swelling as a manifestation of iodide 
idiosyncrasy after intravenous injection of contrast 
organic iodides is a rarity. The authors described 2 
cases. Submaxillary gland swelling occurred in a 62- 
year-old male forty-eight hours after intravenous 
urography with 20 ml. Renografin (sod. methylgluca- 
mine diacetylaminotriiodobenzoate). Six days prior 
to this examination, he had received organic iodide 
orally for cholecystography. In the second patient 
tumefaction of the parotids developed two days after a 
39-ml. dose of Hypaque (sodium diatrizoate) intraven- 
In this instance there was no mention of prior 


ously. 
In both cases epi- 


administration of organic iodide. 
demic parotitis and salivary-gland calculus could be 
excluded by examination, history, and roentgenographic 
study. In each the condition disappeared spontane- 
ously within a week. 

It is pointed out that recent exposure to organic 
jodides during contrast visualization should be a con- 
sideration in the differential diagnosis of parotid or sub- 
maxillary adenitis in adults. It is further suggested 
that in the course of a general work-up, where multiple 
contrast visualization with organic iodides is contem- 
plated, the use of the intravenous technic initially would 
tend to avoid the subsequent dangerous anaphylactoid 
reactions which are more likely to follow intravenous 
injection. 

In an editorial comment on this paper, further atten- 
tion is called to the potential dangers of iodine-contain- 
ing compounds as used for diagnostic purposes, espe- 
cially in the presence of renal impairment. 

SAUL ScHEFF, M.D. 
Boston, Mass. 


THE ADRENALS 


Roentgenological Appearance of Normal Adrenal 
Glands. Richard H. Harrison, III, and Leonard C. 
Doubleday. J. Urol. 76: 16-22, July 1956. (R.H.H., 
109 Porter Bldg., Bryan, Texas) 

Presacral retroperitoneal air studies were performed 
on 50 patients with non-endocrine disorders, using an 
average of 1,000 c.c. of room air per 65-kg. individual. 
In 31 cases at least one adrenal was visualized. In 13, 
both adrenals were adequately visualized for measure- 
ment. The best films were usually obtained twenty- 
four hours after injection. All of the subjects com- 
plained of lower abdominal fullness, but no serious 
complications were encountered. 

On the basis of their observations, the authors pre- 
sent an average set of dimensions. A line connecting 
the points of the base of the adrenal was considered the 
“base measurement.”’ The distance from the apex of 
the gland to its lower edge along a line bisecting the base 
line was considered “height measurement.’’ On 
anteroposterior supine films at 36-inch target-film dis- 
tance, the results were as follows: right adrenal, base 
1.0 to 3.3 cm., height 1.4 to 4.0 cm., area 1.0 to 4.0 sq. 
cm.; left adrenal, base 2.4 to 5.0 cm., height 1.5 to 3.5 
cm., area 1.4 to 8.2sq.cm. Both adrenals were usually 
roughly triangular in shape, although textbooks fre- 
quently describe the left adrenal as crescent-shaped. 
In 2 cases the right adrenal appeared as a thin-wedged, 
elongated shadow. 


The fundus of the stomach, tail of the pancreas, and 
left lobe of the liver may simulate an adrenal mass. 
Three roentgenograms; 1 photograph; 2 drawings; 
1 table. Capt. GARTH R. DREWRY 
U.S.A.F. Hospital, Tampa, Fla. 


MISCELLANEOUS 


Radiological Diagnosis of Hydatidosis. Francisco P. 
Cifarelli. Acta radiol. interam. 5: 17-27, October- 
December 1955. (In Spanish) (Tucum4n 1341, Ros- 
ario, Argentina) 

The relative frequency of occurrence of hydatid dis- 
ease in various organs is given by the authors as follows: 
liver 70 per cent, lungs 15 per cent, muscles 4 per cent, 
bones 2 per cent, nervous system, 2 per cent, brain 2 per 
cent, kidneys 2 per cent. Eighty-five per cent of the 
cases involve regions where venous blood abounds, and 
15 per cent where arterial blood predominates. Calci- 
fication is an important aid in the radiologic diagnosis. 

The radiologic signs in different localizations are as 
follows: 

Liver: Calcification of the cyst wall, which may be 
partial or complete. 

Lungs: Well circumscribed shadows in the lung field 
with a radiolucent central zone. These may be single 
or multiple, simple or complicated. Calcification is 
exceptional. 

Spleen: Large, spherical single shadows; a tendency 
to displacement of neighboring organs. 

Kidneys: A characteristic calcified circular outline, 
with a tendency to displacement of the calyceal system. 

Peritoneal cavity: The presence of a cyst in the peri- 
toneal cavity indicates rupture of a hepatic cyst. The 
characteristic sign is displacement and extrinsic pres- 
sure on hollow viscera. 

Bones: Mutltilocular osteolytic images without cor- 
tical reaction, most commonly in the pelvis and spine. 

Brain: Calcification in the cyst wall. Deformities 
of the central cavities may be observed on pneumo- 
ventriculography. Arteriography is also applicable. 

Eighteen roentgenograms; 9 drawings. 

JOSEFA DEL CARMEN, M.D. 
St. Vincent’s Hospital, New York 


Roentgenographically Demonstrable Splenic De- 
posits in Sickle Cell Anemia. George Jacobson and 
Sidney D. Zucherman. Am. J. Roentgenol. 76: 47-52, 
July 1956. (Department of Radiology, Los Angeles 
County Hospital, Los Angeles 33, Calif.) 

Although the occurrence of iron and calcium deposits 
in the spleen of patients with sickle-cell anemia has 
been described pathologically on numerous occasions, 
it has seldom been emphasized as an important finding 
on roentgenograms of the abdomen. 

The authors reviewed 106 proved cases of sickle-cell 
disease in which roentgenograms of the abdomen were 
available. In 4 cases and a questionable fifth, visible 
deposits were found in the spleen. All 4 patients were 
females, but while the disease occurs almost as fre- 
quently in women as in men the series is too small to 
permit any reliable conclusion as to a possible sex 
predilection. 

In sickle-cell disease the spleen becomes enlarged and 
soft, with intense congestion of the pulp with sickle- 
shaped red blood cells. Hemorrhages occur in the 
region of the terminal arterioles followed by organiza- 
tion, thickening of the vessel walls, pigmentary changes, 
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and deposition of mineral salts. Infarcts are common. 
The spleen gradually becomes smaller, with organization 
of the hemorrhagic areas to form small nodules in the 
connective tissue, containing calcium and iron pigment. 
These gradually become dense and hyalinize. In the 
later stages the spleen contracts to a small, hard, nodu- 
lar fibrotic organ 
The calcium and iron deposits are demonstrable 
roentgenographically as closely packed nodular densi- 
ties, usually rounded and discrete. As the spleen con- 
tracts, the deposits become irregular and confluent. 
This appearance is fairly characteristic of sickle-cell 
anemia 
Five roentgenograms FRANK T. Moran, M.D. 
Auburn, N. Y. 


TECHNIC 


Diagnostic Possibilities of Lymphangiography. R.- 
Gergely, Z. Zseb6k, and M. Fé!di. Fortschr. a. d. Geb. 
d. Réntgenstrahlen 85: 175-181, August 1956. (In 
German) (Z. Z., I. Chirurgische Klinik, Universitat zu 
Budapest, Budapest, Hungary) 

Bilateral edema is usually a chemical edema—angio- 
neurotic, anaphylactic, or inflammatory—and thus is 
not particularly dependent upon any local phenomenon. 
Unilateral edema is practically always mechanical in 
origin and is amenable to local investigation. If a 
suitable method of lymphangiography could be found, it 
would supplement arteriography and venography in the 
investigation of these cases. Unfortunately, a lower 
extremity lymph vessel is less than a millimeter in 
diameter, is thin-walled, and is filled with such totally 
colorless lymph that it is practically invisible. Direct 
needling is almost impossible 

Recently it has been demonstrated that liquids 
injected either subcutaneously or subserously rapidly 
enter the afferent lymph vessels. This process is 
hastened by hyaluronidase. On this principle Kin- 
month et al. have developed a method of demonstrating 
the lymphatics (Brit. M. J. 1: 940, 1955. Abst. in 
Radiology 66: 311, 1956 A blue dye such as methyl- 
ene blue is injected subcutaneously and the area is mas- 
saged. Fifteen minutes later a shallow skin incision is 
made and the edge of the incision is inspected for a 
lymph vessel which can be identified by the methy]- 
ene blue When this procedure is successful, a fine-bore 
needle can be inserted into the lymphatic and a contrast 
medium such as Diodrast injected. By this method, 
the lymphatics can be outlined and the afferent vessels 
are noted to fill very rapidly Exposures must be taken 
it the termination of the injection exactly as in the case 
of a venogram 

Clarification of the normal anatomical conditions by 
this means was found helpful for the correct interpreta- 
tion of the appearance of the lymphatics in various dis 
eases of the lower extremities 

Ten roentgenograms 

WILLIAM F. WANGNER, M.D 
Royal Oak, Mich 


Dangers and Technic of Osteomyelography and 
Transosseous Venography. H. J. Siisse. Fortschr 

d. Geb. d Rontgenstrahle n 85: 18] 1487 August 
1956 In German )( Universitats-Roéntgeninstitut Leip 
zig, Leipzig, Germany ) 

The veins may be demonstrated (1) by arteriography, 
1.¢., by the injection of a contrast medium into an artery 
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with exposure of the roentgenogram during the venous 
recurrent phase; (2) by intravenous venography, with 
exposures during injection of the medium into a vein: 
(3) by organ venography, in which the injection is made 
directly into the spleen, the bone marrow, or the corpora 
cavernosa. Bone marrow venography has two advan. 
tages. In the first place, it does not involve the neces. 
sity of locating a vein; in the second place, it permits 
the demonstration of some veins which cannot be 
shown by direct injection, as the internal iliac vein, the 
internal mammary vein, the intercostal vein, the verte. 
bral plexus, the deep veins of the leg, and the azygos 
vein. 

Complications which have arisen by reason of insert- 
ing a needle into a bone include injury of an adjacent 
structure such as the aorta, the spinal cord, or the 
urinary bladder. Back leakage with persistent bleeding 
along the puncture track may also occur. In one in- 
stance osteomyelitis is known to have developed. As 
far as the modern contrast media are concerned, very 
little local effect is produced. Minimal fibrosis can be 
detected but is apparently inconsequential. Injec- 
tions into areas of fibrous dysplasia, Paget’s disease, and 
bone cysts have been performed without complications 
Phlebothrombosis may occur in the vein leading from 
the bone. This may be avoided by not exceeding 50 
per cent concentration of the medium and omitting 
compression. 

The author knows of one instance in which the de- 
velopment of arteriosclerotic gangrene of the foot was 
attributed to osteomyelography of the tibia. Theo- 
retically, fat emboli, blood emboli, and tumor emboli 
could occur. Regardless of what bone is injected, 
general anesthesia is the only humane way in which the 
procedure can be performed, since bone pain is definite 
and severe. In considering the dangers of this type of 
venography, the hazards of narcosis must be added to 
the surgical and the chemical 

The author concludes that for routine purposes 
intravenous venography is the procedure of choice 
Except for purely scientific purposes and then only ina 
volunteer patient should transosseous venography be 
performed 

Four roentgenograms 

WILLIAM F. WANGNER, M.D 
Royal Oak, Mich 


A New Method of the Measurement of Objects by 
X-Rays with Special Reference to Pelvimetry. J. 5 
Coller. South African M. J. 30: 788-790, Aug. 18, 
1956. (Durban, Union of South Africa) 

The author describes a method for general use in 
problems of x-ray measurement, which is perhaps most 
helpful in pelvimetry, though it is useful also in the 
assessment of shortening in a fractured leg. The ap- 
paratus, which is readily adapted to any normal x-ray 
equipment, consists of two perforated steel rulers, mov- 
ing at right angles to a vertical film in the upright Bucky 
stand, the distance of the rulers from the film being 
infinitely variable. The technic for both pelvimetry 
and measurement of the long bones is described. The 
author concludes: ‘While further use of this technic 
may show up disadvantages, it is seen that for the pur- 
poses of measuring only, such things as compasses, per- 
forated lead sheets, stereoscopes, pantoscopes, recon- 
struction charts, nomograms, transfer scales, plumbobs 
, are completely unnecessary The greatest 
advantage in practice is that the time taken to measure 
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each diameter in centimetres and in inches is very 
drastically reduced.”’ 


One photograph. 


Cerebral Cine-Angiography with the Image Intensi- 
fier. H. Verbiest and J. Feddema. Acta radiol. 46: 
310-314, July-August 1956. (University Hospital, 
Utrecht, Holland) 

The authors describe an experimental image intensify- 
ing tube with a useful screen diameter of 270mm. This 
tube has been used to perform cine-roentgenography of 
thecerebral circulation. To record the image, a camera 
using a mirror optical system is utilized. The mirror 
system has the following advantages: it is free from 
chromatic aberrations; it has a large light-gathering 
power; and 35-mm. film is used because it is a standard 
size and can be employed with standard equipment. 
The quality of the image is better than with small films. 
With larger film sizes more information might be ob- 
tained, but the intermittent movement of the film then 
becomes impracticable. 

With a six-valve apparatus, 0.3 mm. focus tube, and 
1 mm. Al filter, the best exposures were obtained at 72 
kv. Eighteen ma were utilized in an exposure rate of 
16frames per second. The total dose of radiation dur- 
ing 25 seconds of filming amounted to 6.5 r, with an 


additional 3 r being used for positioning of the head. 
[See also Verbiest et al., Rev. mex. de radiol. 9: 47, 
1955. Abst. in Radiology 66: 150, 1956.—Ed.] 
One roentgenogram; 1 drawing. 
Howarbp L. STernsacn, M.D. 
University of California, S. F 


The Technic of Making Microangiograms of Rabbit 
Bone Marrow. Chiyeko Okawa and J. I. Trombka. 
Am. J. Clin. Path. 26: 758-764, July 1956. (Medical 
Division, Oak Ridge Institute of Nuclear Studies, Oak 
Ridge, Tenn. ) 

The preparation of microangiograms of the bone 
marrow is technically more exacting and requires more 
time than of certain other tissues, such as kidney or 
liver. This is chiefly because of the greater difficulty in 
removing or sectioning the bony cortex and the fragility 
of the marrow. The authors describe a method which 
they have found satisfactory. Inasmuch as particles of 
different dimensions are needed for outlining vessels of 
varying sizes, the radiopaque material used is a mixture 
of barium sulfate and gelatin. This mixture was 
infused into the aorta of the rabbit, and roentgenograms 
of celloidin sections of the bone marrow were made with 
a low-voltage x-ray diffraction unit. 

One microangiogram; 1 photograph; 1 diagram. 


RADIOTHERAPY 


Carcinoma of the Tongue. Treatment and Results 
Without Radical Surgery. Frank C. Marchetta and 
Walter L. Mattick. Surgery 40: 378-386, August 1956. 
(Roswell Park Memorial Institute, Buffalo, N. Y.) 

A clinical study was made of 247 consecutive cases of 
carcinoma of the tongue treated by irradiation at the 
Roswell Park Memorial Institute from 1937 through 
1944. During this period, no radical surgery was per- 
formed, though in 18 cases an excisional rather than a 
punch biopsy was done. As soon as the diagnosis of 
carcinoma was confirmed, however, these cases received 
a full course of irradiation. F 

The youngest patient in the series was twenty-eight 
years of age and the oldest eighty-eight. The usual 
etiologic factors conspicuous in chronic glossitis, either 
singly or in various combinations, were present: use of 
tobacco, poor oral hygiene, leukoplakia, avitaminosis, a 
history of syphilis and/or a positive blood Wassermann 
reaction. In 18.2 per cent of the cases the serologic test 
was positive on admission and these patients were pre 
sumed to have had a syphilitic glossitis at some time 
prior to the development of cancer. In most instances 
the cancer was rather advanced, which often made 
it difficult to determine its point of origin. 

Various forms of irradiation were employed 
cases, in which the tongue mass was infiltrative, inter 
stitial radon seeds or radium needles were used. In 
others, especially when the growth was of the exophytic 
type, intraoral x-ray therapy was given 

There were 41 cases in which the tumor involved the 
lateral portion of the anterior third of the tongue 
Nine of the 30 patients (30 per cent) without palpable 
nodes lived more than five years. None of the 11 pa 
tients with palpable nodes on admission survived for five 
years. The overall five-year survival for this entire 
group was 22.0 per cent 

In 99 cases the lesion originated on the lateral mid 


In some 


third of the tongue. There again none of the 37 pa- 
tients with palpable nodes on admission lived five years. 
Seventeen of the 62 patients (27.4 per cent) without 
palpable nodes survived five years. The five-vear 
overall survival for this group was 17.1 per cent 

Lesions involving the lateral portion of the posterior 
third of the tongue totaled 58. Two of the 27 patients 
(7.4 per cent) with palpable nodes and 10 of 31 (32.2 
per cent ) with no nodes survived five years. The overall 
five-year survival was 20.7 per cent 

In 41 cases the lesion originated in the right or left 
base. Two of 30 patients (6.6 per cent) with palpable 
nodes and 2 of 11 (18.1 per cent) without lived more 
than five vears. The survival rate for the group was 
9.8 per cent. 

In 8 cases the entire tongue was involved and frozen 
in the floor of the mouth. Strangely enough, 2 of these 
patients had no palpable nodes on admission. None, 
however, lived five years 

Less favorable results were obtained in patients with 
cancer of the base of the tongue than in those with can- 
cer on the oral portion. Sixty per cent of the lesions on 
the base of the tongue were of Grades I and I] and 40 per 
cent of Grades III and IV, whereas 82 per cent of the 
lesions on the oral tongue were Grades I and Il, and 18 
per cent were Grades Ill and 1V. The absolute survi- 
val rate for patients with lesions on the oral portion of 
the tongue was 19.2 per cent; in cases without neck 
nodes, 29.3 per cent. The absolute survival rate for 
patients with lesions on the base of the tongue was 9.8 
per cent 

Forty per cent of the 247 tumors were of Grade I 
(Broders’ classification), 388 per cent Grade Il, 16 pet 
cent Grade III, and 5 per cent Grade [V. The survival 
rate was definitely better in patients with lesions of 
Grades I and Il. However, survival appeared to be 
more closely related to the presence or absence of meta 
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static nodes at the time ortreatment. One hundred and 
thirty-six patients had no nodes on admission, and 28 
per cent of these lived for five years. Of the 111 pa- 
tients with nodes, only 3.6 per cent lived five years. 
These figures indicate that radiation can hope to cure 
only an occasional case when the patient is first seen 
with clinically palpable metastases. 

Sixteen and two-tenths per cent of all patients were 
free of disease for five years or more. This figure is 
approximately 10 per cent lower than that in clinics 
where irradiation is supplemented by radical surgery. 
The authors believe that the more radical surgical ap- 
proach (hemiglossectomy, hemimandibulectomy, and 
neck dissection ) is often necessary to improve the over- 
all end-results. 

Two figures; 3 tables 


The Special Problem of Cancer of Eyelid. Orliss 
Wildermuth and John C. Evans. Cancer 9: 837-841, 
July-August 1956. (Tumor Institute of Swedish 
Hospital, Seattle, Wash. ) 

The authors report the results of radiation therapy in 
81 patients with cancer of the eyelid seen at the Tumor 
Institute of the Swedish Hospital in Seattle. There 
were no irradiation-induced complications. Epiphora 
occurred in 10 patients with carcinoma in or about the 
nasolacrimal duct. Ten photographs show the excel- 
lent functional and cosmetic results which were obtained 
in these patients 

The authors state that failures to control the lesion 
are discovered during the first year after treatment and 
that close observation during this period is required. 
In 71 determinant cases, judicious application of ir- 
radiation and surgery permitted a 97.3 per cent control. 
Irradiation is considered the best method of treatment 
not because of a cure rate superior to that obtained with 
surgery, but rather because superior cosmetic and func- 
tional results are obtained. JAMES E. BAUER, M.D. 

University of Missouri 


The Influence of Histologic Type on Survival Follow- 
ing Radiotherapy of Bronchogenic Carcinoma. Eugene 
R. Kutz. J. Thoracic Surg. 32: 165-170, August 1956. 
(Allegheny General Hospital, Pittsburgh, Penna. ) 

One of the few conclusions about radiotherapy of 
bronchogenic carcinoma generally accepted is that it is 
never curative. In fact, few patients have survived 
more than five years. A second conclusion about 
which there is general but not unanimous agreement is 
that radiotherapy seems to prolong life, even though 
this is often for several months only 

The author has studied the survival time—from the 
first treatment to death—in a series of 50 proved cases 
of bronchogenic carcinoma. All fifty of these patients 
were treated with a 400-kv constant-potential x-ray 
generator, h.v.l. 6.5 mm. Cu. With a beam of this 
quality, 5,000 to 6,000 r can be delivered to the tumor 
through two or three ports. The 50 cases were divided 
into histological groups: 20 undifferentiated car- 
cinomas, 18 squamious-cell carcinomas, 3 adenocar- 
cinomas, 9 cell type unknown but malignant. 

The group of undifferentiated carcinomas proved 
the ineffectiveness of treatment of this type of lung 
tumor. No patient survived over eleven months. 


The average survival time was only 4.7 months. Five 
patients received over 5,000 r tumor dose with an aver- 
age survival of 4.8 months. The other patients re- 
ceived between 5,000 r and less than 3,000 r tumor 
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dose. The fact that the average survival time of the 
whole group is almost identical with the survival time 
of the 5 patients treated with more than 5,000 r sug- 
gests that there is no correlation between total dose and 
survival rate in these cases. 

The group with squamous-cell carcinoma was more 
encouraging. The average survival time was 114 
months. Seven of the 18 patients received over 5,000; 
tumor dose, the others between 5,000 r and less than 
3,000 r. It is difficult, however, to draw any conclu- 
sions concerning the relationship between total doses 
and survival time because of many immeasurable fac- 
tors, such as the extent of the tumor, the presence of 
metastases, the location of the tumor, and the condition 
of the patient. 

The average survival time for the three patients with 
adenocarcinoma was 8.3 months. The histologically 
unknown group of 9 cases had an average survival 
time of 4.6 months, which is as poor as the undifferen- 
tiated group. The reason for this is probably the very 
poor condition of most of these patients. 

From this series it is evident that vigorous radio- 
therapy to squamous-cell carcinoma of the lung is 
justified. On the other hand, radiotherapy of undif- 
ferentiated carcinoma is of doubtful value even in 
selected cases. 

Three roentgenograms; 1 graph; 3 tables 

JOACHIM GFOELLER, M.D. 
Cleveland City Hospital 


Carcinoma of the Oesophagus and Gastric Cardia. 
Denis Fuller. South African M. J. 30: 776-788, Aug 
18, 1956. (Johannesburg General Hospital, Johannes- 
burg, Union of South Africa) 

The author reviews current trends in the surgical and 
radiation treatment of carcinoma of the esophagus and 
gastric cardia. Etiology, pathology, and symptoms are 
also considered 

Observations in 80 cases seen at the Johannesburg 
General Hospital during the five years previous to the 
present study are reported. The results in the 22 pa- 
tients undergoing radiotherapy were disappointing. 
Only 2 patients survived for longer than one year, and 
in these biopsy at esophagoscopy was negative. 

Investigative procedures for determining the presence 
of the condition include barium swallow and roentgen 
studies. It is emphasized that a small lesion may be 
missed on screening, and that carcinoma of the gastric 
cardia is notoriously difficult to visualize radiologically. 
FEsophagoscopy is regarded as the most important single 
diagnostic procedure; it should be employed in all 
cases of dysphagia where no clear-cut radiological or 
clinical diagnosis can be made. In the present series, 
a positive histologic diagnosis was obtained in all but 4 
of the cases examined. 

Radiation treatment is given to patients with squa- 
mous-cell esophageal carcinoma. Adenocarcinoma of 
the cardia rarely, if ever, responds to radiation. Four 
radiation technics are outlined: (a) Teleradiation is 
employed most often, with a dose of approximately 
6,000 r delivered to the tumor through multiple ports. 
(b) Intracavitary irradiation, which provides a high 
local dose without producing the severe constitutional 
disturbances often observed following teleradiation, 
generally succeeds in destroying the primary lesion at a 
dose of 6,000 rat lem. Either radioactive cobalt in a 
suitable container or radium needles are employed. 
(c) Radon seeds or radium needles may be inserted into 
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the tumor. Because of the difficulty of access to the 
distal end of the carcinomatous stricture, this procedure 
is unlikely to be of much use, except possibly for small 
local growths. (d) High-voltage radiation is delivered 
by machines producing a voltage of one million and 
more. The practical and theoretical considerations 
are much the same as those for teleradiation with con- 
ventional equipment, and the recorded results appear 
to be no better. 

The author believes that, because of the high per- 
centage of resectable lesions, radiation as the sole 
curative measure must be subordinate to surgery unless 
and until better results with radiotherapy are achieved. 
As a palliative measure, however, radiotherapy is in- 
valuable. It will diminish the size of the growth, may 
destroy the primary lesion completely, and remove 
symptoms associated with the inability to swallow. 

Four roentgenograms; 11 tables. 


A Study of 531 Cases of Endometrial Carcinoma. 
John H. Randall and William B. Goddard. Surg., 
Gynec. & Obst. 103: 221-226, August 1956. (De- 
partment of Obstetrics and Gynecology, State Uni- 
versity of lowa Hospitals, lowa City, lowa) 

From January 1926 to January 1951, 531 patients 
with endometrial carcinoma were admitted to the Uni- 
versity of lowa Hospitals for treatment. Of these, 516 
were treated, with a five-year survival rate of 55.2 per 
cent 

Endometrial carcinoma in this series was essentially a 
postmenopausal disease. Only 20 per cent of the pa- 
tients were still menstruating. Less than 3 per cent 
were under forty. 

One hundred twenty-eight women had never been 
pregnant (26.0 per cent), from which fact the authors 
conclude that child-bearing decreases the chances for 
acquiring the disease. Obesity and a late menopause, 
on the other hand, are held to favor its occurrence: 58 
per cent of the patients were obese, weighing 170 
pounds or over, and 58 per cent were considered to 
have had a late menopause (after fifty ). 

The most common initial symptom was vaginal 
bleeding (95 per cent), and it is stressed that a-benign 
lesion should never be offered as an explanation for 
metrorrhagic bleeding until a malignant growth has 
been excluded. 

Intracavitary radium application follewed by hys- 
terectomy yielded better results than hysterectomy 
alone, or radium alone, or hysterectomy combined with 
roentgen therapy. One hundred ninety-four patients 
were treated with intracavitary radium followed by 
hysterectomy six to eight weeks later; 75.8 per cent 
survived five years. Ninety-nine patients were treated 
by hysterectomy alone, or by hysterectomy combined 
with roentgen therapy, with a five-year survival of 58.5 
percent. Seventy-one patients were treated by radium 
alone, with a five-year survival of 49.3 percent. Preop- 
erative and postoperative roentgen therapy each proved 
less efficacious than intracavitary radium prior to oper- 
ation. For 59 patients treated by roentgen irradia- 
tion and hysterectomy, the five-year survival was 57.6 
per cent. In a group of 76 patients with advanced 
disease the five-year survival rate was 23.6 per cent 
following radium or roentgen therapy alone. 

The procedure is to pack the uterine cavity with 
multiple foci of radium, each containing 10 mg. of 
radium filtered with 1.0 mm. of platinum. The radium 
is applied immediately following a diagnostic curettage 


and is allowed to remain for three days if a 24-hour 
pathological report confirms the impression of malig- 
nancy. Hysterectomy is done six to eight weeks later. 
Multiple foci of radium were found to be more ef- 
fective in sterilizing the uterine cavity than a tandem 
applicator. Seventy-six patients were treated with a 
tandem, and in 25 of these (33 per cent) the removed 
uterus showed no residual cancer. Of 132 patients 
treated with multiple foci, 82 (62.1 per cent) had com- 
plete sterilization. The five-year survival for those 
with residual carcinoma after multiple foci of radium 
had been used was 61.3 per cent as compared to 76.3 
per cent for those in whom the uterus showed no demon- 
strable remaining disease. 
Mor TIMER R. CAmIEL, M.D. 
Brooklyn, N. Y. 


Moving Field Therapy of Gynaecological Tumours in 
the Pelvis. H.-J. Maurer. J. Indian M. A. 27: 123- 
126, Aug. 16, 1956. (Radiological Institute of the 
University Hospital for Gynecology and Obstetrics, 
Erlangen, Germany ) 

In a consideration of moving field therapy of gyne- 
cologic pelvic tumors, the author finds irradiation by a 
combination of pendulum and convergent beam therapy 
(‘‘Pendel-Konvergens”’ or PK ) to be the optimal method 
with the usual qualities of radiation. The skin, blad- 
der, and rectum are spared and a better dose distribu- 
tion is obtained. 

While the experiments of Schinz and Widerée 
(Strahlentherapie 95: 33, 1954. Abst. in Radiology 
65: 150, 1955) showed pendulum motion with 31- 
MEV x-rays to be unfavorable, the author’s measure- 
ments proved that these disadvantages are avoided in 
pendulum therapy with 15 MEV. 

Technical data for the various methods of. irradiation 
are given, especially as concerns the iliac and para- 
aortic lymph nodes. 

Six figures; 3 tables. 


Contribution to Radiotherapy of Xanthomatous 
Giant-Cell Tumors. Sven Hultberg and V. Belloch 
Zimmermann. Strahlentherapie 100: 489-495, 1956. 
(In German) (Radiumhemmet, Stockholm, Sweden) 

The authors report 8 cases of xanthomatous giant- 
cell tumors treated by irradiation in the Radium- 
hemmet, Stockholm, between 1937 and 1950. Four 
patients were well from five to eighteen years after 
radiotherapy. In 3 of these cases the lesion occurred 
at the knee, and in one case at the talocrural joint. A 
minimal dose of 2,000 r/O is necessary to avoid re- 
currences. 

One photomicrograph; 4 photographs. 

Lewis L. Haas, M.D. 
University of Illinois 


Rare Bony and Parosteal Tumors in Which Radio- 
therapy Is Not Indicated. Willy Baensch. Strahlen- 
therapie 100: 512-517, 1956. (In German) (George- 
town University Medical Center, Washington, D. C.) 

Osteoid osteoma, parosteal osteoma, and synovioma 
do not respond to radiotherapy. Irradiation there- 
fore is not recommended in these diseases and radical 
surgery should be carried out as early as possible. Two 
-ases of synovioma are reported. 

Four roentgenograms; 1 photomicrograph; 1 photo- 
graph. Lewis L. Haas, M.D. 

University of Illinois 
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The Treatment of Dupuytren’s Contracture. Karl 
Wasserburger. Strahlentherapie 100: 546-560, 1956. 
(In German) (Krankenhaus der Stadt Wien-Lainz, 
Vienna, Austria ) 

The Dupuytren contracture occurs mainly in males 
over forty years of age. Similar lesions of the foot, 
and induratio penis plastica may also be observed in the 
same patient. The author irradiated 213 cases from 
1937 to 1953 with 400 mg. radium element at 2 cm. 
radium-skin distance. A 1,089 r skin dose was de- 
livered in two hours. This dosage was repeated if 
necessary after tliree to six months, up to three times in 
one year 

Three stages of the disease were differentiated: (1) 
initial limitation of finger movements; (II) fixed strand 
formations in the palmar fascia, with early contracture; 
(III) advanced contracture of the fingers. 

In follow-up examinations over long periods of time, 
69.8 per cent of the patients proved to be free from 
symptoms: &9.8 per cent of those in Stage I; 56.5 per 
cent of those in Stage II; 32.2 per cent of those in 
Stage III. The author stresses the importance of 
early treatment 

Nine tables Lewis L. Haas, M.D. 

University of Lilinois 


The Radiologist Facing Evident and Latent Thymic 
Hypertrophy. Giovanni F. Gardini and Roberto Betti 
Radiol. med. 42: 794-799, August 1956. (In Italian) 
(Bologna, Italy) 

The authors report a series of ‘‘over 200° patients 
(62.5 per cent males and 37.5 per cent females) with 
hypertrophied thymus, but are able to supply statistical 
data for only 181 (25 younger than one month, 49 
between one and three months, 46 between three and 
six months, 24 between six and twelve months, and 37 
older than one year). The following symptoms were 
present: ‘‘dysthelasia’’ [presumably difficulty in 
sucking] in 116 (57.1 per cent), dyspnea in 81 (39.9 per 
cent), perioral cyanosis in 72 (25.6 per cent), exudative 
diathesis in 32 (15.7 per cent), inspiratory stridor in 20 
(9.8 per cent), habitual vomiting in 19 (9.3 per cent), 
anorexia in 17 (8.3 per cent), asthma in 11 (5.4 percent), 
convulsions in 9 (4.4 per cent), and angioma {[heman- 
gioma ?] in 9 (4.4 per cent). Frequent singultus was 
present in almost every instance, and laryngeal cough 
in a few 

Eighty patients received radiation treatment, but 
this was adequately completed or properly followed up 
in only 64. ‘The technical data were those of a pene- 
trating roentgen therapy.’’ One cycle consisted of 
four times 50 r given at 15-day intervals. If symptoms 
failed to disappear promptly, one or even two additional 
cycles were administered. The symptoms which re- 
sponded best were habitual vomiting, apnea, stridor, 
dysthelasia, asthma, and feeding disturbances. 

The authors’ conclusions are translated literally: 
‘The finding of enlarged thymus is not always propor- 
tional with the disturbances. The thymus is very 
(radio)sensitive, but shows a tendency to recurrent 
enlargement. Roentgen therapy is absolutely in- 
nocuous, even in the first days of life, provided it is 
conducted with the necessary caution. Irradiation is 
not necessarily indicated every time there is enlarge- 
ment of the thymus, but only when the symptoma- 
tology requires it. When faced with habitual vomiting 
associated with thymic hypertrophy, one must ir- 
radiate as an emergency. The doses must be low. In 
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status thymico-lymphaticus it is recommended that 
thymic irradiation be combined with tonsillar roent- 
gen therapy.” 
Right roentgenograins; 9 drawings; 3 tables 
[This article is actually unsuitable for abstracting 
because of its incomplete and erratic data. It seemed, 
however, of interest to present a European point of 
view, even though it appears that the authors are 
totally unaware of the controversial opinions expressed 
in the recent literature regarding the possibility that 
thymic irradiation may have late carcinogenic effects, 
for instance on thyroid tissue.—E. R. N.G.] 
E. R. N. Grice, M.D. 
Cook County Hospital, Chicago 


Augmenting Effects of Radiation Therapy by Chemo- 
therapy and Other Agents. Raymond R. Lanier, 
Richard W. Whitehead, and Jane H. Gum. Acta 
radiol. interam. 5: 48-53, October-December 1955 
(R.R.L., 4200 E. Ninth Ave., Denver 20, Col.) 

The authors stress the necessity of more fundamental 
work in radiation biology in search of aids to modify 
tumor response to irradiation. Summarizing some of 
the significant contributions in this field, they mention 
measures to insure an optimum blood supply, dietary 
regulation, and the use of drugs, vitamins, and hor. 
mones. They themselves conducted some fifty experi- 
ments with nine different compounds, leading them to 
the conclusion that tumor growth in mice is modified 
more by a combination of certain drugs and roentgen 
rays than by either alone, and that pure O, inhalation 
increases the response 

The best results in this series of studies were ob- 
tained with a urethane derivative ( No. 738), triethylene 
melamine (TEM ), a-tocopherol, and 6-mercaptopurine, 
though the two latter compounds had not been used in 
a sufficient number of animals to warrant a final 
opinion. 

In view of their observations, the authors believe that 
chemotherapy can make irradiation therapy a more 
effective agent in the treatment of malignant neoplasms 
in man JOSEFA DEL CARMEN, M.D. 

St. Vincent’s Hospital, New York 


Utilization of a 31-MEV Betatron for Radiation 
Therapy. I. History, Principles, Installation, Pro- 
tection. B. Bellion, C. Tribuno, and A. Torretta. 
Radiol. med. (Milan) 42: 800-813, August 1956. 
(In Italian) (Servizio Radiologico, Clinica Medica 
Generale dell’Universita di Torino, Turin, Italy) 

The first betatron operated in Italy is a 31-MEV 
model, manufactured by Brown-Boveri, and installed 
under the sponsorship of the Italian National Research 
Council in its Center for Biophysical Studies (attached 
since May 1954 to the University of Turin). This 
introductory note contains information on the physical 
data, protection required and provided, and adjustment 
of the installation to local conditions. 

Seven drawings; 3 photographs, 1 table. 

E. R. N. Grice, M.D. 
Cook County Hospital, Chicago 


Studies of Dose Distributions in Water for Betatron 
X-Rays up to 37 Mev. B. Zendle, H. W. Koch, J. 
McElhinney, and J. W. Boag. Radiation Res. 5: 
107-126, August 1956. (National Bureau of Stand- 
ards, Washington, D. C.) 

Dose-distribution measurements were obtained in 
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water for finite width x-ray beams of maximum energy 
of 11, 16.2, 20.3, 23.8, 28.5, 33.6, and 37 MEV, an 
8X 8 X 5-mm. anthracene crystal and a 25-r Victoreen 
thimble chamber being used as detectors. Measure- 
ments made to 1-meter depth indicated proportionality 
of response between the two detectors for 37 MEV, 
the only case where a comparison was made. Meas- 
urements of the dose from radiation scattered to the 
central axis in Masonite for annular x-ray beams of 
yarious mean radii made possible the correction of the 
dose-distribution data for the 14-cm.-diameter beam 
to what they would have been for a uniform beam of in- 
finite extent. 

Measurements of the x-ray beam flux with a second- 
ary standard whose response was calculated and calori- 
metrically calibrated permitted evaluation of a dose 
conversion factor of 92.4 ergs/gm. of water per esu/cm.* 
of ionization measured in an air cavity in the water. 
This was accomplished by a linear integration of the 
37-MEV broad-beam ionization dose-distribution func- 
tion, normalized to the incident x-ray energy per unit 
area. The value calculated from the Bragg-Gray rela- 
tion for 37-MEV x-rays is 93.5 ergs/gm. per esu/cm.’. 
The experimental value agrees with this value within 
the expected experimental uncertainty discussed in the 
section on errors. The broad-beam dose-distribution 
data agree with Brysk’s detailed calculations of the 
energy dissipation distribution in water for 40-MEV 
bremsstrahlung (Phys. Rev. 96: 419, 1954). 


The Scintillation Spectrometer, a Measuring In- 
strument in Radiological Practice. Walter Kolb. 
Réntgen-Blatter 9 : 241-254, August 1956. (InGerman) 
(Physikalisch-Technische Bundesanstalt, 100 Bundes- 
allee, Braunschweig, Germany ) 

The spectral composition of a roentgen beam is still 
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most accurately determined by crystal (grid) spectrom- 
etry, which establishes a curve from the wave lengths 
of the component radiations. The method is so delicate 
and time-consuming, however, that in practice it is 
replaced by measurement of the first and second half- 
value layers, with a statement as to kilovoltage, wave 
form, and filtration. This is often inadequate when a 
large bremsstrahlung is emitted as the characteristic 
radiation of the anticathode. 

In recent years the scintillation counter, a standard 
instrument in the measurement of radioactivity, has 
been adapted to roentgen spectrometry. In _ this 
case, however, the energy, rather than the wave length, 
of each component radiation is evaluated. When the 
intensity of the beam is kept adequately low, the photo- 
multiplier tube will deliver electrical impulses, each 
being proportional to the energy of the respective 
quanta, which is of advantage from a physical as well as 
practical point of view. 

As with any scintillation counter, there is need for a 
thallium-activated sodium iodide crystal, adjusted to 
the quality of the beam. The photomultiplier tube 
must be connected to an impulse height analyzer, so as 
subsequently either to (1) count the events for each 
level of energy (impractical because time-consuming); 
(2) inscribe the heights by coupling a rate meter to a 
kymograph (the most accurate); or (3) visualize the 
curve with the help of an oscilloscope (highly demon- 
strative, and sufficiently sensitive for orientation pur- 
poses). 

The procedure has several interesting practical ap- 
plications, notably the visual evaluation of the influence 
of the filter and of various anode materials on the com- 
position of the roentgen beam. 

Twelve illustrations. E. R. N. Grice, M.D. 

Cook County Hospital, Chicago 


RADIOISOTOPES 


Technical Considerations in I'*' Tracer Studies. 
Robert E. Beck, John Kronsbein, and Arthur A. Hobbs, 
Jr. J. Clin. Endocrinol. 16: 1102-1108, August 1956. 
(Protestant Deaconess Hospital, Evansville, Ind.) 

An analysis of 364 consecutive tracer studies per- 
formed on 302 patients was made from the point of view 
of accuracy, ease of performance, and correlation with 
clinical status. Tracer technics tried and analyzed 
included contact counts made at various intervals over 
the thyroid gland, counts of urinary excretion of I'*! in 
separately voided specimens, and half-hour thyroidal in- 
crement tests adapted from Berson’s method of de- 
termining rate of plasma clearance. 

Tracer doses of I'*! were given intravenously or 
orally in quantities of 50 to 100 microcuries. Thyroid 
uptake values at twenty-four hours showed a relatively 
large overlap between hyperthyroid and euthyroid pa- 
tients, so that a considerable percentage of cases studied 
were inadequately differentiated. A similar relatively 
wide overlap was found in counting urine samples 
for iodine excretion in hyperthyroid and euthyroid 
patients. Plasma clearance data likewise were not 
sufficiently accurate for differential diagnosis. Hypo- 
thyroidism was even less well separated from euthy- 
roidism. 

The most accurate results, based on clinical correla- 
tion, were obtained by making uptake counts at two, 
four, eight, and twenty-four hours following intravenous 
injection of the tracer, utilizing a Geiger-Miiller end- 


window tube at 30 cm. distance from the thyroid. 
Specifically, counting intervals of four and eight hours 
after administration of the tracer allowed the greater 
diagnostic discrimination and offered some increased 
convenience to the patient. 
Three diagrams; 2 tables. 
JAMES W. BARBER, M.D. 
Cheyenne, Wyo. 


Determination of Radioiodine Uptake in Thyroids by 
Two Methods. Egilda DeAmicis and Earle W. 
Williamson. J.A.M.A. 161: 1377-1379, Aug. 4, 1956. 
(Cancer Research Institute, New England Deaconess 
Hospital, Boston, Mass. ) 

The authors compared thyroid uptake measurements 
obtained at twenty-four and forty-eight hours with a 
four-tube Geiger-Miiller counter and with a single 
scintillation counter in 55 patients. The count ob- 
tained was compared to the count of a sample of radio- 
iodine equal in strength to that which the patient had 
received, and was corrected for background count. 
Statistical analysis showed the differences in twenty- 
four-hour and forty-eight-hour uptake readings on the 
same subject, performed within a thirty-minute in- 
terval with the two instruments, to be in close agree- 
ment, any discrepancies being well within the limits 
of chance variation. JaMEs E. Bauer, M.D. 

University of Missouri 
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Pneumo-Thyroid: A New Procedure for Determin- 
ing the Mass of the Thyroid Gland for the Radioiodine 
Treatment of Hyperthyroidism. Victor Hugo Franco 
and Mario Gentil Quina. Brit. J. Radiol. 29: 434-439, 
August 1956. (Laboratorio de Is6topos, Instituto 
Portugues de Oncologia, Lisbon, Portugal) 

A technic is presented by which the mass of the 
thyroid gland can be determined for the purposes of I'*! 
dosage estimation. This involves insufflation of 
oxygen into the infrahyoid region, following which 
roentgenograms in two perpendicular planes and, if 
necessary, tomograms are obtained. 

Geometric calculations of the mass of the thyroid 
can then be made by (a) evaluation of parallel sections 
of the area with a planimeter: (b) reconstruction of the 
volume of the gland by superimposition of the sections 
representing the tomographic pictures and filling the 
spaces between with plastic material; (c) utilizing the 
formula that gives the volume of a scalene ellipsoid 
(4/3  X A X B X C, where A, B, and C represent the 
semi-axes). The volume of the thyroid as determined 
by any one of these methods was found to agree within 
10 per cent with that of the surgically removed speci- 
men. The authors prefer to use the formula for the 
volume of a scalene ellipsoid because of its simplicity. 
The method of determination of the axes is described. 

The accuracy of the calculations is borne out by the 
fact that in no instance have the authors encountered 
hypothyroidism following the first therapeutic dose of 
I'3! calculated on this basis. The procedure is be- 
lieved to be contraindicated in patients with obvious 
cardiac insufficiency. 

Eleven roentgenograms; 1 photograph. 

STEPHEN N. WIENER, M.D. 
Mt. Sinai Hospital, Cleveland, Ohio 


Radioiodine Uptake in the Diagnosis of Thyroiditis. 
Elmer C. Paulson. Minnesota Med. 39: 387-388, 
June 1956. (Department of Radiology, University of 
Minnesota, Minneapolis, Minn. ) 

The difficulty in differential diagnosis between sub- 
acute thyroiditis and a toxic goiter is wellknown. The 
author reports a study of 10 cases of thyroiditis by the 
I'3! uptake method. Two of these were regarded as 
classic cases of thyroiditis. Pathological confirmation 
of the diagnosis was obtained in 3 others. Two cases, 
which subsequently proved to be Hashimoto’s struma, 
had uptakes which were in the lower portion of the 
normal range. In the other 8 cases the uptakes were 
definitely subnormal, 5 of them being consistent with 
myxedema. In general, the uptake in Hashimoto’s 
struma is of dubious diagnostic value since the range 
may be from subnormal to high. The I'*! uptake in 
subacute thyroiditis is depressed below normal as a 
reflection of a poorly functioning thyroid. The test isa 
useful guide in treatment, since it indicates when sup- 
plemental whole thyroid should be given. 

One table. RICHARD F. McCuiure, M.D. 

Redondo Beach, Calif. 


Cancer of the Thyroid Gland. Donald E. Ross. 
Surg., Gynec. & Obst. 103: 171-179, August 1956. 
(947 W. Eighth St., Los Angeles, Calif. ) 

Forty cases of proved cancer of the thyroid were 
found by the author in 1,000 thyroidectomies performed 
between 1945 and 1955, an incidence of 4 per cent. 
The average age was forty-one years; 7 patients 
(17.5 per cent) were less than twenty. Twenty-six 
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(65 per cent) were females. Eight patients were 
clinically toxic, refuting the theory that toxicity pre- 
cludes the presence of cancer. At the time of the re. 
port, 7 of the series had died. 

Total thyroidectomy should be performed in aj 
cases of thyroid cancer, with block dissection of the 
nodes on the side involved. Seventeen of 24 block 
dissections (71 per cent) in this series revealed metas. 
tases. If the nodes prove to be involved, then those of 
the opposite side are also dissected. If encapsulated 
adenomas are found to be malignant, the same proce. 
dure of radical thyroidectomy combined with block 
dissection is followed, since these may metastasize pig 
the lymphatics. The author feels that adequate sub- 
stitution therapy makes it unnecessary to leave even q 
small piece of thyroid tissue, which he condemns as 
dangerous, since it may contain malignant cells. 

Radioactive Iodine, I'*!. The normal range of up- 
take of iodine by the thyroid is from 10 to 35 mg. per 
cent. Thyrograms are useful in demonstrating radio- 
active iodine within the gland. A filling defect may be 
due to fibrosis, cystic degeneration, or non-functioning 
adenoma, or it may indicate a malignant nodule. 
The author believes that the uptake of radioactive jo- 
dine is never good enough to justify its sole use for 
treatment incancer. Uptake is poorest in the papillary 
type of cancer and best in the alveolar type. After 
the thyroid gland has been removed, a thyrogram is 
taken and if residual areas are found they may be 
ablated with a therapeutic dose of radioactive iodine 
The author believes that the preliminary use of thyro- 
tropic hormone increases the uptake of iodine and 
enhances its therapeutic effect on the metastases. 

Ten illustrations; 7 tables. 

Mor TIMER R. CAMIEL, M.D. 
Brooklyn, N. Y. 


The Metabolism of Iodotyrosines. II. The Metab- 
olism of Mono- and Di-Iodotyrosine in Certain Pa- 
tients with Familial Goiter. John B. Stanbury, J. W. 
A. Meijer,and A. A.H. Kassenaar. J. Clin. Endocrinol. 
16: 848-868, July 1956. (J. B. S., Massachusetts 
General Hospital, Boston, Mass. ) 

The fate of I'*! and of labeled mono- and di-iodo- 
tyrosine was studied in 3 patients having hypothyroid- 
ism and congenital goiter, and in 5 euthyroid relatives 
of 1 of the 3 patients. Uptake of radioactive iodine 
was measured over the thyroid gland, and the blood 
serum and urine were studied chromatographically. 
In the 3 goitrous hypothyroid patients, I '*! administered 
orally was rapidly accumulated by the thyroid and ap- 
peared in the serum and urine as mono-iodotyrosine, as 
di-iodotyrosine, and as two unidentified components 
which, upon hydrolysis, yielded mono-iodotyrosine. 
Intravenously administered dl-mono-iodotyrosine ap- 
peared in the urine either in unchanged form or as un- 
identified substances, one of which yielded mono-iodo- 
tyrosine upon hydrolysis. A small fraction of the 
labeled mono-iodotyrosine was de-iodinated. Labeled 
dl-di-iodotyrosine, when given intravenously, appeared 
in the urine almost entirely unchanged, and there was 
no evidence of de-iodination. In the 5 euthyroid 
subjects (4 with goiter) radioactive iodine-labeled di- 
iodotyrosine was de-iodinated, but more of the injected 
dose appeared in the urine than was expected. 

Study of these findings suggests that the 3 patients 
were unable to de-iodinate di-iodotyrosine and that 
they exhibited defective de-iodination of mono-iodo- 
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tyrosine. As a consequence, they showed unusually 
rapid uptake and turnover of I'*' by the thyroid gland. 
The thyroid glands of the euthyroid relatives were 
probably secreting mono- and di-iodotyrosine into the 
blood, but, since iodide could be recouped after de- 
iodination in the periphery, a state of iodine depriva- 
tion did not develop. 
Eleven graphs; 3 tables. 
RICHARD F. McCuure, M.D. 
Redondo Beach, Calif. 


Therapy of Serous Cavity Effusion with Colloidal 
Radioactive Gold 198. Edward P. Engels, E. C. 
Paulson, and Donn G. Mosser. Minnesota Med. 39: 
521-523, August 1956. (D.G. M., 412 Delaware St. 
S.E., Minneapolis 14, Minn.) 

Effusions in the pleural and peritoneal cavities are a 
commonly encountered problem in patients with ad- 
vanced malignant disease. Carcinoma of the breast 
and ovary are most frequently responsible for these 
fluid accumulations. The authors have used radiogold 
in 31 patients with carcinomatous effusions: 14 peri- 
toneal and 19 thoracic (in 2 patients both peritoneal and 
thoracic effusions were treated ). 

A decrease in the amount of effusion following the 
treatment for a period of at least two months was inter- 
preted as a successful result. Cases in which death 
occurred within five weeks following treatment were 
not subject to classification. Among the 14 cases of 
peritoneal effusion, results were successful in 6 instances, 
5 were regarded as failures, and 3 were unclassified. In 


in 10 cases; there were 6 failures, with 3 unclassified. 

The authors’ experience indicates about 50 per cent 
improvement in patients suffering from carcinomatous 
effusions. This coincides with the results reported from 
several other institutions. It is emphasized that this 
treatment aims only at palliation of the effusion and 
does not alter the general course of the disease. Such 
palliation can also be achieved by other agents, such as 
conventional external irradiation, hormones, and nitro- 
gen mustard. 

Two roentgenograms; 1 table. 


Disseminated Histiocytosis X (Letterer-Siwe’s Dis- 
ease ) Treated Unsuccessfully with Radioactive Colloidal 
Gold (Au"*). A Case Report. Theodore A. Tristan, 
Antolin Raventos, and Richard H. Chamberlain. 
Cancer 9: 831-836, July-August 1956. (Department 
of Radiology, Hospital of University of Pennsylvania, 
Philadelphia 4, Penna. ) 

The authors report a case of disseminated Letterer- 
Siwe’s disease in a 16-month-old white boy. Because 
of the theoretical possibility that the abnormal histio- 
cytes might retain the power of active phagocytosis, 
the patient received a test dose of 2.8 me of Au™® ad- 
ministered intravenously. Subsequently, differential 
Geiger counts were obtained over involved and un- 
involved tissues, and there appeared to be a slight to 
definite increase in uptake by the involved tissues. 
The reason for subsequent clinical improvement could 
not be definitely established, as the patient received 
both the radioactive gold and dermatologic therapy 
prior to improvement. 

A relapse occurred, and the patient again received 
radioactive gold, consisting of 7 me administered intra- 
venously. For two weeks he was watched closely, no 
other form of therapy being given. His condition de- 
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teriorated. Local dermatologic therapy was then in- 
stituted and the skin improved markedly. 

As the patient was in terminal condition as the result 
of rapidly progressive disease, 14.6 me of Au! were 
given intravenously. Biopsies of osteolytic lesions of 
the skull were obtained, as well as of uninvolved bone, 
and no definite differential uptake of the radiocolloid 
was demonstrated. 

It is the authors’ impression that there was some 
selective localization of the radioactive colloid, at least 
early in the disease, but that it was insufficient to offer 
therapeutic benefit. They believe that this approach 
to the treatment of Letterer-Siwe’s disease may merit 
further exploration but that, in view of the radiation 
hazard involved, treatment doses should not be used 
unless encouraging evidence of concentration of ma- 
terial in the abnormal tissue is found by biopsy after 
tracer doses. 

Seven roentgenograms; 2 photographs; 1 graph. 

JaMEs E. Bauer, M.D. 
University of Missouri 


Cliaical Aspects of Treatment of Carcinomas of the 
Gastroiatestinal Tract with Isotopes. Josef Becker 
and Kurt Ernst Scheer. Strahlentherapie 100: 184-191, 
1956. (In German) (Czerny-Krankenhaus fiir Strahl- 
enbehandlung der Universitat Heidelberg, Heidelberg, 
Germany ) 

In spite of the considerable progress of surgery in 
cancer of the gastrointestinal tract, only a small per- 
centage of the tumors are accessible to radical operation. 
The majority are still referred to the radiologist for 
palliative therapy. It was natural that, after the in- 
troduction of the radioactive isotopes, various methods 
of their application were developed, in the hope of ob- 
taining better results. External x-ray therapy com- 
bined with the use of isotopes has seemed to offer the 
greatest improvements. 

Promising results have been observed with the use of 
cobalt pearls for the treatment of carcinomas of the 
esophagus and cardia. This leads to a rapid improve- 
ment in most cases and avoids the tendency to stenosis 
which is often encountered in external x-ray therapy. 
In large tumors additional infiltration of the base of the 
mass with radioactive phosphorus or gold is done 
through the esophagoscope. 

Another type of intracavitary treatment of carcinoma 
of the stomach—the balloon method—is described in 
detail. The balloon is introduced through a gastric 
fistula and filled with a macrosuspension of a radioac- 
tive solution. 

In inoperable carcinoma of the rectum or sigmoid a 
colostomy is performed, followed by interstitial im- 
plantation of radioactive tantalum, cobalt, or gold, 
either through the rectoscope or by laparotomy. Rub- 
ber balloons, filled with a radioactive macrosuspension, 
or cobalt molds have also been used in these conditions 
with favorable results. 

Eleven roentgenograms. 

HERBERT Po.vack, M.D. 
Chicago, Ill. 


A Comparison of the Metabolism of Rubidium 86 
and Potassium 42 Following Simultaneous Injection 
into Man. 
Am. J. M. Sc. 232: 186-193, August 1956. 
VA Hospital, Durham, N. C.) 

Since the short half-life of K 4? (12.4 hours) has proved 


Malcolm P. Tyor and James S. Eldridge. 
(MiP T., 
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to be a handicap in attempts to study potassium me- 
tabolisin, it has been suggested that the use of Rb*®, 
with its longer half-life of 19.5 days, may prove valu- 
able in deducing further information concerning potas- 
sium metabolism. The two elements have been shown 
to be similar biologically 

Solutions of K*? (as potassium chloride) and Rb* (as 
rubidium chloride) were simultaneously injected intra- 
venously in 5 patients. Blood and urine samples were 
then studied for the ratio of Rb* to K* in serial samples 
collected at intervals ranging from ten minutes to 
sixty hours after injection. Within individual pa- 
tients, a constant ratio of Rb® to K* in plasma, red 
cells, white cells, and urine was maintained throughout 
a two- to three-day period of observation. The ratio 
to the injected dose was similar in all fractions except 
urine, which showed less Rb*® and more K**. The 
ratio of urinary excretion, however, maintained a defi- 
nite relationship to the ratio of injected isotopes and 
was similar in all patients studied 

The authors suggest that further information as to 
K*? metabolism may be obtained by parallel studies 
using Rb*, but caution that the data must be inter- 
preted in the light of the differences in urinary excretion 
of these tw 

Two charts; 3 tables 


) isotopes 
James E. Baver, M.D 
University of Missouri 


Rate of Elimination of Labeled Carbon Dioxide from 
the Body. Douglas R. Drury, Arne N. Wick, and Mary 
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Carol Almen. Am. J. Physiol. 186: 361-364, August 
1956. (Department of Physiology, School of Medicine 
University of Southern California, Los Angeles, Calif } 

The authors studied the rate of elimination of labeled 
carbon dioxide from the body experimentally [though 
in what animals or in how many they do not state]. 
In one experiment the rate of elimination of labeled CO, 
was followed during several short periods after the single 
intravenous injection of a definite amount of radio. 
active bicarbonate. In the other, the problem was 
studied by injecting tagged bicarbonate and after q 
given interval killing the animal and determining the 
specific activity of the CO, of the blood and individual 
tissues. 

When C'-labeled bicarbonate is injected intra- 
venously, about 10 per cent of it is exhaled within thirty 
seconds by the lungs before it is mixed with body CO, 
Labeled CO, that has escaped elimination by the lungs 
is mixed with body CO, in a complex manner. The 
CO, in those tissues with a high blood flow equilibrates 
very rapidly with that of blood. Resting muscle and 
skin need at least five minutes for equilibration with the 
CO, of the blood. Calculations of body CO, pool 
based on the assumption of complete instantaneous 
equilibrium between blood and tissues are not valid 
The manner of elimination of labeled CO. produced in 
metabolism is complex and does not simulate that 
following intravenous or intraperitoneal injection of 
labeled bicarbonate. 

Four tables. 


RADIATION EFFECTS—PROTECTION—EXPERIMENTAL STUDIES 


Radioactivity in Man and His Environment. Presi- 
dential Address (British Institute of Radiology 
F. W. Spiers. Brit. J. Radiol. 29: 409-417, August 
1956 Department of Medical Physics, University 
of Leeds, Leeds, England ) 

The radiation dose received naturally by the tissues 
of the human body arises from external sources, which 
include terrestrial radioactivity and cosmic rays, and 
from internal radioactivity acquired from food, water, 
and air. Each of these factors giving rise to ionizing 
radiations is analyzed and the individual radioactivity 
data are used to derive the dose to human gonads and 
to osteocytes in bone 

The author discusses the contributions from (1) 
surface rocks and oceans, (2) air, and (3) drinking 
The natural radioactivity of the 
human body is shown to be due largely to radium, 
mainly from ingested foods, K®, and to a less extent 
from C The external radiation background is due 
for the most. part to the local rock radioactivity. The 
cosmic radiation dose rate is estimated at 28 mrad/year 
at sea level. Radiation from thoron and radon add 
little to the external dose 

The potassium content of the body provides the chief 
source of internal radiation of the soft tissue. The 
tissue dose can be calculated to be 20 mrad/year 
The energy disposition due to C"* is approximately 
equal to 1 mrad/year. With assumptions regarding 
atmospheric content and inhalation rate, the dose rate 
due to inhaled decay products of radon equals 0.16 
mrad /year 

The total dose rate to the gonads is then considered 


water and food 


It is seen to be 97 mrad/year, or a total dose to age 


thirty vears of 2.91 rads. Most of the dose is due, as 
previously suggested, to cosmic rays (28 mrad), local 
x-rays (45 mrad), and internal radiation from K*® 
(20 mrad) 

The dose to the lungs may be from two to four times 
that received by the other body tissues because of 
radiation from inhaled particulate matter carrying the 
decay products of radon and thorium, in addition to 
dosage from the external sources of radiation and from 
K*. The bone tissues receiving the highest dose from 
natural sources are the osteocytes lying in the regions 
of bone which incorporate radium. The dose rate 
from external sources will be practically the same as is 
calculated for soft tissues, but the K“ contribution 
is less, since the concentration in the bone is about 
four times less than in muscle. The total dose rate 
equals 121 rem/year, although the variation from site 
to site in bone cannot be estimated with assurance 

The author also considers what quantities of acquired 
radioactive element from natural sources will produce 
dose rates equal to those already received by body 
tissue. This is done with Cs!” and Sr®. The rela- 
tionship of a gonad dose of 3 r in a generation to that 
required to double the human spontaneous mutation 
rate is uncertain because the radiosensitivity of human 
genes is unknown. The most recent estimate suggests 
that the so-called doubling dose is unlikely to be much 
more than ten times this background dose 

The dose rate to the soft tissue in bone is about 6 
rad in fifty years. This is some 2,000 times less than 
dose rates to osteocytes which have been estimated in 
cases where small accidental burdens (approximately 
0.4 microgram), have been associated with radio- 
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graphically detectable but not necessarily malignant 
changes in bone. 

The dose rate to the upper respiratory tract and to the 
jung is of the order of 15 rad in fifty years. This is 
100 to 1,000 times less than the order estimated in cases 
of carcinoma attributable to irradiation of body tissue. 

The natural background dose stands nearest, then, 
in relationship to those doses thought to be genetically 
significant. Several orders of magnitude lie between 
the natural dose and those associated with carcino- 
genesis. 

Ten tables STEPHEN N. WIENER, M.D. 
Mt. Sinai Hospital, Cleveland, Ohio 


Fatal Pulmonary Insufficiency Due to Radiation 
Effect upon the Lung. Daniel J. Stone, Miles J. 
Schwartz, and Robert A. Green. Am. J. Med. 21: 
211-226, August 1956. (VA Hospital, Bronx, N. Y.) 

Five cases of radiation pneumonitis and _ fibrosis 
leading to severe pulmonary insufficiency are reported. 
In these cases x-ray therapy had been administered for 
malignant disease of the lung or mediastinum (Hodg- 
kin’s disease 2, epidermoid carcinoma of lung 1, tes- 
ticular embryonal carcinoma 1, and seminoma 1). The 
radiation data are presented in tabular form. Cor- 
related clinical, functional, and pathologic findings 
indicate that impaired diffusion across the alveolar- 
capillary membrane played an important role in the 
functional abnormality in each instance. The roent- 
gen changes suggestive of pulmonary fibrosis cor- 
responded quite well with the portal areas of irradiation. 
Both lungs were involved in all patients, either because 
of bilateral radiation or the use of lateral or oblique 
multidirectional portals. The microscopic findings in 
all areas of the lung indicated that the changes were 
radiation-induced and not significantly related to the 
pulmonary disease suffered by the patients 

Steroid therapy, utilized in 4 patients, failed to alter 
the course of the acute syndrome. 

Most radiologists suggest that the appearance of 
radiation fibrosis depends, at least in part, upon the 
amount of radiation given and the volume of tissue ex- 
posed, although other factors such as age, infection, 
and the presence of neoplastic disease or pulmonary 
emphysema may influence the pathologic changes. 
From the authors’ observations, it would seem clear 
that the total dose delivered to both lungs (during one 
or more courses of treatment) and the brevity of the 
period in which a significant volume of lung tissue is 
irradiated are probably significant, if they are not in- 
deed the two most important single factors. In 2 of 
the cases recorded here the fatal syndrome occurred 
after 4,100 and 3,200 r, respectively, administered in a 
relatively short period. In another case 6,000 r was 
given over a period of forty days before pulmonary 
fibrosis occurred. It does not seem unreasonable, 
therefore, to relate the individual development of 
pulmonary fibrosis to the volume of lung exposed, the 
total depth radiation, and finally the rapidity with 
which this total depth radiation is delivered. It is 
Suggested that cumulative effects of radiation may 
occur. The authors speculate that in 2 of their cases 
previous courses of therapy produced some pathologic 
changes in the lungs, without clinical manifestations, 
and it was only after multiple courses that the clinical 
picture of radiation reaction developed. They are 
of the opionion that such reactions were uncommon in 
the past because available technics did not permit as 


extensive depth irradiation as has now become possible. 
Seventeen roentgenograms; 7 photomicrographs; 2 


tables. 


The Pathological Anatomy of the Changes Involving 
the Pulmonary Parenchyma after High Doses of X- 
Rays. Harold Henzi. Strahlentherapie 100: 
275-290, 1956. (In German) (Pathologisches Institut 
der Universitat Bern, Bern, Switzerland) 

The author discusses nine patients in whom changes 
of the pulmonary tissue were observed, following large 
doses of x-ray irradiation for treatment of carcinoma of 
the esophagus, breast, bronchi, and Hodgkin’s disease. 
These pulmonary changes he compares with those ob- 
served in virus pneumonia. He is of the opinion that 
excessive radiation directed to the lungs produces dam- 
age of the capillary walls with extravasation of liquid 
blood constituents and imbibition by the tissue. Fur- 
thermore, the local macrophages become increased in 
number and enlarged, and there is swelling of the colla- 
genic substance. 

Following these acute changes there is a tendency 
toward fibrosis, often leading to fibrous interstitial in- 
duration of the pulmonary parenchyma. The simi- 
larity of this process to interstitial virus pneumonitis 
and whether it should be classified as inflammation in 
the classical sense are discussed in detail. 

This condition rarely leads to death, although a 
secondary bronchopneumonia may be fatal. 

Seven photomicrographs. 

HERBERT POLLACcK, M.D. 
Chicago, II. 


Osteogenic Sarcoma of Phalanx After Chronic 
Roentgen-Ray Irradiation. Robert E. Carroll, John 
T. Godwin, and William L. Watson. Cancer 9: 753- 
755, July-August 1956. (Memorial Center for Cancer 
and Allied Diseases, New York, N. Y.) 

The authors present the clinical history, with a de- 
scription of the pathological and roentgen findings, of a 
tumor of the distal phalanx of the thumb of a dentist 
who for many years had been intermittently exposed to 
roentgen irradiation while holding dental films in place 
during examination of his patients. The series of 
events in this case makes it reasonable to assume that 
this was an example of post-irradiation osteogenic sar- 
coma. 

Two roentgenograms; 4 photomicrographs. 

JAMEs E. Bauer, M.D. 
University of Missouri 


Shoe-Fitting X-Ray Fluoroscopes. Radiation Meas- 
urements and Hazards. E. D. Dyson. Brit. M. J. 
2: 269-272, Aug. 4, 1956. (Medical Department, 
U.K.A.E.A., Risley, England) 

In setting up criteria for judging the effects of shoe- 
fitting x-ray fluoroscopes, the author quotes the Inter 
national Commission on Radiological Protection which 
recommends that the large-population maximum per- 
missible dose to extremities, such as the feet, be 0.15 r 
a week or about 2 r per three months. A recent type 
of British machine gave a dose rate in shoe-fitting of 
about 4 r a minute. Thus the permissible 2 r per 
quarter year would allow three exposures of ten seconds 
each, or two exposures of fifteen seconds, and so on, 
in each three-month period 

Special problems in the use of these fluoroscopes con- 
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cern the hazards to shop personnel; the larger doses 
going to infants and children by reason of their needing 
new shoes perhaps as often as every three months; 
and the increase in background radiation for the popu- 
lation as a whole. In the case of children there arises 
the question of irradiation to the immature epiphyses, 
with possible eifects on growth 

In attempting to assay the dosage to shop assistants, 
film badges were issued to some personnel who wore 
them for a week. Only a minimum radiation dose (less 
than 10 r) was measured on these films. American 
studies on 77 salesmen had shown that only 2 received 
a dose around the maximum permissible level, and that 
at foot level (one of the film badges was carried in the 
cuff 

If the population dose from shoe-fitting fluoroscopes 
is compared to that received from background radiation, 
it is found that the shoe-fitting dose rate is of the order 
of only 1/1,000 of the natural background dose rate, 
and the genetic aspect is therefore negligible. Never- 
theless, the author considers control measures essential 
and proposes that dosage to customers’ feet could be 
limited by specifying a maximum dose rate in the useful 
beam, perhaps also with limits on the kilovoltage and 
current of the x-ray tube. The specification of some 
minimum filtration is desirable, and some form of timing 
device may be necessary to limit the length of each 
individual exposure. If viewing were done by a special 
shop assistant who was kept partly dark-adapted, a less 
bright fluorescent image could be used and radiation 
’ imum screening of the x-ray 
equipment and viewing hood could be specified or a 


+ 
t 





doses reduc 
maximum permissible dosage rate fixed, to be measured 
against the outside of the equipment. The effect of 
scattered radiation coming from the foot opening of 
the machine could be minimized by pointing the open- 
ing toward the wall, away from the center of the shop 


g 
Three drawings; 2 tables 


Some Effects of Ionizing Radiation on the Physiology 
of the Gastrointestinal Tract: A Review. Robert A 
Conard. Radiation Res. 5: 167-188, August 1956 

Brookhaven Natior Laboratory, Upton, L. I., N. Y.) 
mptomatology and _ functional 
disturbances attributable to various doses of ionizing 
On the basis of histologic 


Gastrointestinal 


radiation are discussed 


nd weight changes, the small intestine has been 
hown to be the most sensitive component of the gastro- 
intestinal tract Loss of body weight following irradia- 


tion is probably related to functional disturbances in 
Motility of the smal] intestine is increased 
during and immediately after irradiation but becomes 
depressed during the next three or four days. Data 
ure presented which indicate that such changes are 


this system 


related to neurohumoral imbalance of the autonomic 
nervous system of the gut. Some investigators re 
port that absorption from the intestine is impaired by 
radiation, while others feel that such impairment is a 
reflection of the altered motility 

Supralethal doses of radiation produce death in three 
to four days, and studies indicate that such mortality 
is closely correlated with dehydration and electrolyte 
imbalance sociated with loss of fluid from vomiting 
and diarrhe 

Efforts to modify the gastrointestinal] effects of radia 
tion are reviewed. Favorable effects have been noted 
in the following experiments: (1) shielding the intestine 
or abdomen during irradiation; (2) pre-irradiation ad 


June 1957 


ministration of sulfhydryl compounds and PAPP (p- 
aminopropiophenone); (3) induction of anoxia during 
irradiation; (4) use of antibiotics provided the radia- 
tion dose is not too high; (5) correction of fluid and 
electrolyte imbalance. Unimpressive or unfavorable 
results were reported from (1) administration of bone 
marrow or spleen homogenates, or by shielding the 
spleen during irradiation; (2) autonomic drugs; (3 
antihistaminic drugs. 

The possible mechanisms of radiation effects on the 
gastrointestinal tract are discussed 

Twelve figures. AUTHOR'S ABSTRACT 


Radiation Protection for the General Practitioner, 
Lauriston S. Taylor. South. M. J. 49: 826-831, August 
1956. (Atomic and Radiation Physics Division, Na- 
tional Bureau of Standards, Washington, D. C.) 

Radiation protection in the case of the general prac- 
titioner presents a problem distinct from that involved 
in the practice of radiology as a specialty. In the first 
place, there are perhaps ten times as many x-ray units 
in the hands of practicing physicians as are in use by 
accredited radiologists. Second, since his use of x- 
rays is usually secondary to the employment of other 
diagnostic procedures, the general practitioner only 
rarely acquires the highly specialized background in 
radiologic physics necessary to a full appreciation of 
the technical aspects of protection. In the third place, 
the examinations are frequently conducted in private 
homes and apartments or office buildings not designed 
with this purpose in mind. Finally, because, for the 
most part x-ray examinations are considered secondary 
to other procedures, there is increasing temptation to 
economize on protective measures. 

The author discusses the exposure of the physician 
himself, his office staff, and the neighbors, and concludes 
that the disadvantages under which the average general 
practitioner has to use x-rays as a diagnostic tool lead 
him to accept more, rather than less, radiation exposure 
per examination as compared with that in a specialized 
x-ray clinic. He is saved from more serious complica- 
tions mainly because his daily work load is less. Never- 
theless, he should make every effort to reduce radiation 
exposure to his patients, his neighbors, and himself to 
the absolute minimum. To this end he should obtain 
expert help 

Two tables. 


Photographic Badges for the Estimation of the 
Quality of X and Gamma Radiation. B. W. Swole 
Brit. J. Radiol. 29: 450-454, August 1956. (Ad- 
miralty Research Laboratory, Teddington, Middle- 
sex, England) 

A review of the literature is given for forward- 
scattered and back-scattered electrons in relation to 
atomic number of the scattering material and energy of 
the incident radiation. The straightforward increase in 
back-seattered electron emission with radiation energy 
and its independence of the thickness of the scatterer 
(after a certain minimum value) led to the choice of 
the following method of determination of radiation 
energy 

A ten-step wedge of fine tissue paper was placed 
above a strip of lead foil as scattering materia! and 
x-ray film was placed above the wedge. The excess 
of blackening of the film above the unfiltered lead over 
background blackening (film only) was called 100 per 
cent. The net blackening opposite the various steps of 
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the wedge was expressed as a percentage of this. These 
figures subtracted from 100 then represented the ‘‘elec- 
tron-stopping power’’ of the paper electron filters. A 
graph of the stopping power in per cent against mg./cm.? 
of filter for three qualities of radiation (h.v.1. 1.4 mm. 
Cu, 4.5 mm. Cu, and CO”) showed clearly separate 
curves, and a film exposed to one of the three qualities of 
radiation could be easily identified. The mathematical 
relationship between density and _ electron-stopping 
power as defined above is given in an appendix. 
Five illustrations. LucILLeE DuSautt, M.S. 
The Henry Ford Hospital, Detroit, Mich. 


Corticotropin (ACTH ) Gelin Treatment of Irradiation 
Enterocolitis. Report of Two Cases. George E. 
MacDonald and Lyman H. Hoyt. J.A.M.A. 161:1381 
1383, Aug. 4, 1956. (New England Deaconess Hos- 
pital, Boston, Mass. ) 

The authors report 2 cases of enterocolitis which oc- 
curred following therapeutic irradiation of the sacrum 
and pelvis for secondary neoplasm. Because of the 
beneficial effects of corticotropin in the treatment of 
certain types of enterocolitis, the authors used corti- 
cotropin gel by the intramuscular route in the treat- 
ment of these 2 cases of irradiation enterocolitis after 
standard methods of control had failed. In both pa- 
tients there was rapid control of the signs and symp- 
toms, a definite increase in appetite, and improvement 
in mental outlook. One of the patients was still alive 
at the time of the report. JaMEs E. Bauer, M.D. 

University of Missouri 


The Effect of Single Doses of Roentgen Radiation on 
Experimentally Induced Gliomas: with a Critical 
Review of the Effects of Roentgen Radiation on Glio- 
mas in Man. Martin G. Netsky, Jerome Shapiro, 
Marillyn Hoffman, B. Corsentino, J. R. Freid, and H. 
M. Zimmerman. Am. J. Roentgenol. 76: 351-366, 
August 1956. (M. G. N., Bowman Gray School of 
Medicine, Winston-Salem, N. C.) 

The authors first review the difficulties in determining 
the value of roentge: therapy in human gliomas and 
then present observations on the effects of single doses 
of roentgen radiation, varying from 200 to 5,000 r, on 
ependymoblastomas transplanted subcutaneously in 
mice. 

Histologic changes were found to be similar at all 
doses, though varying widely in extent and severity, 
being more marked and widespread at 3,000 and 5,000 r. 
Measurement of tumor growth rate showed little effect 
of small doses (200 and 400 r); transient depression by 
intermediate doses (1,200 r); and either destruction or 
diphasic growth (7.e., regrowth after an initial inhibi- 
tion) at high doses (3,000 and 5,000 r). At times re- 
growth following the initial period of depression was 
rapid. A hypothesis suggesting release of a growth-pro 
moting substance by the heavily irradiated cells, acting 
on the slightly irradiated or unirradiated cells, is pro 
posed as an explanation for this phenomenon 

Experiments on isolated tumors (7.¢., not transplanted 
into living animals) showed that complete destruction 
of the tumor was possible with doses of 3,000 r. The 
authors feel that these experiments tend to minimize 
the role of blood vessels and the tumor bed in the 
mechanism of roentgen-ray damage to tumors 

Ten photomicrographs; 1 photograph; 7 charts 

WiLuiraM S. HarRwe.ti, M.D 
Shreveport, La 
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The Use of Small Laboratory Animals in Medical 
Radiation Biology. IV. Correlation of Physical Fac- 
tors with the Biological Effect Produced by Total-Body 
Irradiation of Guinea Pigs. Friedrich Ellinger, Jasper 
E. Morgan, and Ellsworth B. Cook, with the assistance 
of W. A. Sterling. Cancer 9: 768-772, July-August 
1956. (Naval Medical Research Institute, Bethesda, 
Md.) 

The authors report a study of the effects of whole- 
body irradiation in guinea-pigs which indicates that 
these animals can be utilized in lethal-dose experiments 
with an accuracy equal to that for mice. 

The LD 50 in fourteen days was taken as the criterion 
of response, and higher values were obtained for this 
end-point than had been established previously in 
guinea-pigs. This discrepancy the authors explain by 
the fact that a highly inbred strain of animals was used 
in this experiment, while hybrid animals had been used 
for the earlier study, it having been shown by others 
that highly inbred species are more radioresistant than 
their hybrid counterparts. It was found that guinea- 
pigs of quite different weights can be used without com- 
promising reproducibility of data, provided the groups 
are weight-matched. Guinea-pigs were also found to 
show a definite position effect, in comparison with mice, 
for the lethal action of roentgen rays, which the authors 
feel was to be expected in accordance with the size of the 
animals. Irradiation in a lateral position resulted in a 
higher mortality than either anteroposterior or postero- 
anterior exposures. 

Five graphs; 2 tables. JaMEs E. Bauer, M.D. 

University of Missouri 


Early Changes of Bone of Adult Guinea Pigs after 
Roentgen Irradiation. Rudolph Birkner, Julius Frey, 
and Karl-Heinz Ueberschér. Strahlentherapie 100: 
574-590, 1956. (In German) (Stadt. Krankenhaus 
Moabit, Berlin, Germany ) 

To determine the effects of irradiation on bone, the 
authors irradiated the femurs of guinea-pigs with 
single massive doses of 5,000 r at 110 kv, 0.4 mm. Cu 
h.v.l., a target-skin distance of 31.8 cm., 37 r/min 
Special attention was given to the effects on the cellular 
and vascular elements 

After three days, the osteocytes were seen to be in- 
volved in a necrotic process, followed by complete osteo- 
necrosis. The blood vessels did not show any degenera- 
tive signs at this time. The reaction in the periosteum 
and in the periosteal osteoblasts appeared about two 
weeks later. Alterations of the blood vessels were 
evident in the fourth week after irradiation. The main 
cause of the osteonecrosis is said to be a direct radiation 
effect on the osteocytes. The subsequent vascular 
damage is held responsible for the ultimate fate of the 
necrotic bone 

Nineteen photomicrographs; 1 photograph; = 1 
drawing Lewis L. Haas, M.D 

University of Illinois 


Alkaline Phosphatase Activity in Various Mouse 
Tissues Following Total Body X-Irradiation. Joseph 
L. Mollura and Anna Goldfeder, with the assistance of 
Grace E. Clarke. Am. J. Physiol. 186: 224-226, 
August 1956. (Cancer Research Laboratory, Depart- 
ment of Hospitals, City of New York, New York, 
E32 

The distribution of alkaline phosphatase in various 
mouse tissues (duodenum, spleen, liver, kidney, and 
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mammary glands) and the effects of ionizing radiation 
on the activity and distribution of this enzyme were 
studied by the use of the Gomori method. A total- 
body dose of 700 r, known to kill 50 per cent of the mice 
of the C;;BL6 strain in about nine days, as well as doses 
up to 10,000 r, failed to produce any apparent change 
in alkaline phosphatase activity of the various tissues, 
which were removed from two hours to fourteen days 
after exposure. On the basis of these observations it 
may be inferred that alkaline phosphatase is not in- 
volved in cytological damage induced by ionizing 
radiation 

Two photomicrographs AUTHORS’ ABSTRACT 

Influence of Temperature Stress on Uptake of P** in 
the Rat. John A. Sealander, Jr. Am. J. Physiol. 
186: 227-230, August 1956. (Zoology Department, 
University of Arkansas, Fayetteville, Ark. ) 

Different groups of rats were individually exposed to 
cold (2° + 1.5° C.) and hot (35° + 1.5° C.) environ- 
ments for periods of ten, twenty-three, and twenty- 
nine or thirty days. After each period of exposure a 
group of rats was dosed with tracer phosphorus, each 
animal receiving an intraperitoneal injection of about 
20 we P**. They were then returned to the hot or cold 
environment and were killed after forty-eight hours. 

Measurements of P*? and total P in the various tissues 
showed that the percentage of the injected dose in 
liver, bone, and adrenal tissue was significantly higher 
in heat-stressed as compared with cold-stressed rats 
The percentage of the injected dose in brown fat was 
significantly higher in cold-stressed rats. No signifi- 
cant differences were apparent for body fat 

Observed differences in relative specific activity in 
different tissues from heat- and cold-stressed rats were 
interpreted primarily on a dilution basis Evidence 
of acclimation to heat and cold after exposure periods of 
twenty to thirty days was provided by the reappearance 
of visible fat depots, recovery of body weight, and ad- 
renal weight changes. These findings suggest that the 
thermal environment of the animal must be carefully 
considered in any interpretation of tracer isotope studies 
concerned with metabolic processes 

Two charts; one table 


Transplantability of a Canine Thyroid Carcinoma 
Through Thirty Generations in Mixed-Breed Puppies. 
M. W. Allam, L. S. Lombard, E. L. Stubbs, and J. F 


June 1957 


Shirer. J. Nat. Cancer Inst. 17: 123-129, August 
1956. (School of Veterinary Medicine, University of 
Pennsylvania, Philadelphia, Penna. ) 

A spontaneous canine thyroid carcinoma was serially 
transplanted in mixed-breed canine hosts. Three 
hundred seventy-two puppies were x-irradiated at q 
level of 150 to300r. Three hundred twenty-four lived 
seven days or onger and in 278, or 85.8 per cent of these 
grossly recognizable tumors developed subsequent to . 
oculation with tumor cells from the seventh to the thir- 
teenth transplant series. Twenty-six dogs pretreated 
with nitrogen mustard received inoculations of cells in 
the subcutis of the flank, and 69.2 per cent showed 
transplant growth. Of 64 dogs injected with neoplastic 
cells without pretreatment, 60.9 per cent had transplant 
growths in various sites. 

In advanced generations, the tumor tissue was 
histologically similar to that of the first six serial pas- 
sages previously reported (Cancer Res. 15: 734, 1954) 
Metastases occurred occasionally in the x-irradiated 
and untreated groups, but not at all in the nitrogen 
mustard series. Regional lymph nodes were the most 
common site of involvement. Determination of com- 
plete regression could be made only in the subcutaneous 
area. Regressions occurred occasionally to frequently 
in all groups. 

Four illustrations; 1 table. 


Temperature Dependence of Bacterial Inactivation 
by X-Rays. G. E. Stapleton and C. W. Edington 
Radiation Res. 5: 39-45, July 1956. (Biology Division, 
Oak Ridge National Laboratory, Oak Ridge, Tenn.) 

The inactivation of E. coli B/r was investigated as a 
function of the temperature during x-irradiation for 
oxygen-saturated and oxygen-depleted suspensions. 
Oxygen-saturated suspensions showed a significant 
change in sensitivity at subfreezing temperatures and 
a discontinuous change at the freezing point. In the 
absence of oxygen, however, no significant change in 
sensitivity occurred with a decreasing temperature be- 
low the freezing point. These findings suggest that ata 
temperature below the range investigated no oxygen 
effect should be demonstrable. The findings reported 
are consistent with the hypothesis that subfreezing tem- 
peratures protect against inactivation of bacteria by 
interference with production of the toxic agent as well 
as its diffusion to the sensitive site within the cell 

One figure; 3 tables 
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—reconstruction of entire anterior abdominal wall in presence 
of postradiation changes (ab), James E. Pridgen and 
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primary carcinoma (ab), T. H. Crawford Barclay and H. P. 
Kent, Jan., 131 
-—primary carcinoma of infrapapillary portion (ab), Jacob 
Rabinovitch et al, June, 896 
—primary malignant neoplasms of duodenum, excluding 
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duodenal loop changes in posterior penetration of duodenal 
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therapy in the phantom and in the patient (ab), Feb., 309 
EINHORN, J., and LARSSON, L.-G.: A lingual goiter treated 
with radioactive iodine (ab), March, “ 
EISEN, JESSE. See MANN, LAWRENCE S 
EISENBERG, SANFORD H. See NEVIASER, 
ELDRIDGE, "JA AMES S. See TYOR, LCOL 
ELECTROENCEPHALOGRAPHY. See sorsin 
ELECTRONS 
comparison of biological effects of whole-body irradiation 
with 22.5 MEV x-rays, 18-MEV electrons, and 400-kev 
x-rays in rat (ab), John B. Fuller et al, Feb., 315 
electron beam dosimetry of 2 MeV Van de Graaff accelera 
tor, B. W. Shumway and R. Golden, Jan., 104 
electronic isodose computer for planning multiportal radia 
tion therapy, featuring instantaneous display of isodose 
curves with continuous variability of position and frac 
tional dose in each field, Glen Sandberg and W. S. Moos, 
Jan., 103 
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physical measurements on a 4-MEV linear accelerator, 
Cc 367 


Murison and H. A. Hughes, March 
preliminary report on clinical use of Medical 
Council & MEV linear accelerator (ab), R 
et al, Feb., 307 
Professional Group on Medical Electronics Institute of 
Radio Engineers, new “‘affiliate’’ plan, March, 428 % 


Research 
Morrison 


stray radiation levels of a MEV travelling wave linear 
_ electron accelerator (ab), L. Hsieh, Feb., 208 
time-intensity factors in cadietion response. I. Acute 


effects of megavolt electrons (cathode rays) and high 
and low-energy x-rays with special reference “08 
(ab), Samuel P. Hicks et al, Jan., 154 

7m - electron beams in industrial processes, E. Dale Trout 


ay, 708 
ELIASOPH, JOAN. See MARSHAK, RICHARD H. 
and KEETTEL, WILLIAM C.: Radioactive 


to brain 


ELKINS, H. B., 
gold in treatment of ovarian carcinoma (ab), April, 628 
-_: KEETTEL, WILLIAM C. 
ELLINGER, FRIEDRICH. MORGAN, JASPER E., and COOK, 
ELLSWORTH B.: Use of smail laboratory animals in 
medical radiation biology IV. Correlation of physical 
factors with the biological effect produced by total-body 
irradiation of guinea pigs (ab), June, 917 
ELLIS, F. HENRY, Jr. See DEAN, DAVID L. 
aE PAUL R. See SPARKMAN, ROBERT S. 
LIS, R.E. See FLATMAN, G. E. 
ELLIS. VAN CREVELD SYNDROME. 
EMBOLISM 
air embolism during presacral pneumography, case (ab) 
Irving Glassman et al, Jan 43 

temporary thrombotic state Application of this concept 
to therapy of recurrent thrombo-embolism, with bacterio 
logic and roentgenologic considerations in the differential 
diagnosis of pulmonary infarction and pneumonia (ab) 
Stanford Wessler et al, Jan., 130 

EMBRYO 

hysterography in diagnosis of dead and retained human 

ovum (ab), Juan C. Ahumada et al, April, 614 
EMMANUEL, RICHARD W., and PATTINSON, J. N.: Ab 
sence of the left pulmonary artery in Fallot’s tetralogy 
(ab), May, 769 
EMPHYSEMA 
acute emphysematous cholecystitis (ab), J. Kenneth Jacobs 
March, 449 

chronic bronchitis, emphysema, and bronchial spasm in 
bituminous coal workers; epidemiological study (alt 
John Pemberton, May, 763 

cystitis and ureteritis emphysematosa, C. Soteropoulos 
E. Kawashima and John H. Gilmore, June, 866 

radiological diagnosis of obstructive emphysema (ab 
Leonard J. Bristol, May, 763 

EMULSIONS, NUCLEA 

saat of radioiodine by thyroid cells using nuclear emulsion 

ab), Adrian G. Basser, April, 627 
ENCEPHALITIS. See Meningoencephalitis 
cout "eae See Brain, roentgenography; Sella 


ENCEPHALOMALACIA. See Brain, diseases 
ol ny i de See Uterus, cancer 
ENEMA See Intestines, roentgenography 
ENGELMANN: S DISEASE. See Bones, diseases 
ENGELS, EDWARD P., PAULSON, E. C., and MOSSER, 
NN G.: Therapy of serous cavity effusion with 
colloidal radioactive gold 198 (ab), June, 915 
ENGESET, ARNFINN. See BRUUN, 
ENGLE, ROBERT B., JACOBSON, GEORGE, and FRASER, 
ELEANOR R.: Soft-tissue placentography in diagnosis 
of bicornuate uterus, March, 408 
ENTENMAN, C. See KAY, R 
——See SUPPLEE, HELEN 
ENTEROCOLITIS. See Intestines 
ENTEROLITHS. See Appendix 
EOSINOPHILS 
chronic pulmonary infiltration with eosinophilia in the 
asthmatic (5 personal observations, including 1 with 
histopathologic analysis), (ab), J. Turiaf et al, Feb., 283 
— eosinophilic granuloma of bone (ab), T. Hunter 
arch 452 
EPIDERMOID. 
EPIPHYSES 
autoradiographic study of organically bound carbon-14 in 
growing epiphyseal cartilage and bone (ab), Richard C. 
Greulich, April, 632 
dysplasia epiphysialis hemimelica (tarso-epiphysial aclasis), 
Theodore E. Keats, April, 558 
dysplasia epiphysealis multiplex; 
E. Cope et al, May, 779 
anteigtvepighyeiat dysplasia (ab), Edmund Shephard, March 


See Ectodermal Defect 


See Brain, tumors 


case in Bantu child (ab), 


EPITHELIUM 
roentgen demonstration of movements of ciliated epi- 
thelium of trachea: experiments on isolated tracheas of 
slaughtered animals (ab), H. Birzle, March, 446 
EPSTEIN, BERNARD S.: Vertebral changes in childhood 
leukemia, Jan., 65 
ERYTHROCYTES 
blood volume determinations with radioactive chromium 
(Cr*!) labeled erythrocytes; feasibility of routine total 
red blood cell volume determinations in general hospital 
(ab), Leo M. Meyer, Feb., * 
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ERYTHROCYTES cont 
determination of cell ome in massive transfusions using 
Fe®? and Cr®! (ab), L. Smith et al, May, 790 
—effect of total-body x- ete od on plasma volume, red 
cell volume, blood volume and thiocyanate space in 
normal and splenectomized rats (ab), Kee-Chang Huang 
and James H. Bondurant, April, 635 . 
isotope studies of blood flow and blood cells (ab), 
Quimby April, 624 f ; j 
jabeling human erythrocytes with radiochromium (ab), 
Milton Cooper and Charles A. Owen, Jr., March, 472 
studies on copper metabolism. XXI. Transfer of radio- 
copper between — and plasma (ab), A 
Bush et al, March, 47 
ESOPHAGUS 
achalasia of cardia and mega- esophagus; 
cases (ab), Charles H. Brown and C 
May, 772 
effect of radiation on esophagus; clinical and_ histologic 
study of effects produced by betatron, William B. Seaman 
and Lauren V. Ackerman, April, 534 
abnormalities 
frequency of asymptomatic lower esophageal contractile 
ring (ab), Philip Kramer, Feb., 290 
cancer 
carcinoma of esophagus and gastric cardia (ab), Denis 
Fuller, June, 908 
diagnostic significance of radioactive isotopes in early 
cancer of alimentary tract, especially esophagus and 
cardia (ab), Komei Nakayama, April, 630 
difficulties in diagnosis of carcinoma in region of cardia (ab), 
Conway Don and D. J. L. Murphy, March, 446 
radiation therapy of carcinoma (ab), K. Scharer, Jan., 144 
response to a serial a study of 2 cases 
(ab), Moshe B. Geldgraber, Feb., 
diverticula 
definition, distribution, and roentgenologic aspects (ab), 
Brombart, Feb., 289 
of lower part; clinical study of 149 non-surgical cases (ab), 
Harold C. Habein, Jr., et al, April, 607 
fistula. See Fistula 
roentgenography 
closing mechanism of lower esophagus in man; radiological 
study of 500 unselected patients (ab), Maxwell H. Poppel 
et al, March, 445 
diagnosis and differential diagnosis of chronic supracardial 
changes of lower esophagus (ab), H. Kamieth, April, 606 
displacements of barium-filled esophagus by cardiovascular 
Nathaniel E. Reich and David E. Ehrlich, 


Edith H 


5 representative 
Peter Albright, 


lesions (ab) 
Feb., 286 
esophageal reflux; analysis of 453 consecutive barium meal 
examinations (ab), J L. Conway-Hughes, April, 607 
radiology of pharyngo-esophageal region; Plummer-Vinson 
syndrome (ab), Victerino D’Alotto, Feb., 289 
tumors 
co-occurrence of large leiomyoma of esophagus and squa- 
mous-cell carcinoma of thymus; case, with roentgenologic, 
pathologic and clinical discussion (ab), Howard A. 
Frank et al, May, 772 
leiomyoma (ab), Joseph Schluger et al, March, 446 
BTTINGER, ALICE, and PEREZ- TAMAYO, RUHERI: 
ve ferenitis in polyarteritis, May, 669 
ETTMAN, IRVING K., BOUCHILLON, C. D., and HALFORD, 
H. Gastrointestinal roentgen findings due to un 
ad ard effects of hexamethonium, May, 673 
NC. See a. ORLISS 
See AMATUZIO, Ss. 
EVANS, TITUS C. See ROUNDS, ‘WAYNE M. 
EVANS, WILLIAM ALBERT (obit), Feb., 271 
EXOPHTHALMOS 
congenital defect of bony orbit and pulsating exophthalmos 
(ab), Hooshang Tayebi and Frederic N. Silverman, June, 


886 
EXOSTOSES. 
EXTREMITIES 

lesions of bones of leg in course of varicose ulcers (ab), A. 

Poirault, May, 783 

unusual cystic lesion of bone, limited to pelvis and lower 
extremities. Osteogenesis imperfecta cystica?, Charles 

A. Bream and William H. Sprunt, III, Feb., 179 

blood supply 
blood pressure and heart rate during angiocardiography, 
aortography, abdominal aortography, and arteriography 

of lower extremities (ab), A. K. Amundsen et al, April, 604 

clearance of radioactive iodine from lower extremities of 
patients with myocardial infarction (ab), Franz K. Bauer 

et al, May, 788 

congenital peripheral arteriovenous communications; use 
of femoral artery to heart circulation time in diagnosis 

(ab), Thomas O. Murphy et al, June, 805 

evaluation of peripheral arteriosclerotic insufficiency 
utilizing radioactive iodinated human serum albumin 

(ab), Earl J. Halligan et al, March, 468 

functional roentgenologic findings in vascular disorders 
(ab), Ad. Salotti and D. Lunghetti, Jan., 151 

importance of translumbar aortogram and _ peripheral 
arteriogram in management of vascular disease (ab), 

Andrew G. Sharf et al, May, 768 

fractures 

new method of measurement of objects by x-rays, with 
special reference to pelvimetry (and long bones) (ab), 
J. S. Coller, June, 906 


Ulcera- 


See Spine, exostoses 
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EYELIDS 
—special problem of cancer (ab), Orliss Wildermuth and John 
C. Evans, June, 908 
treatment of skin tumors of inner canthus with regard to 
function of lacrimal ducts (ab), Hansrudolph Renfer, 
Jan., 143 
EYES 
See also Aneurysm, ophthalmic; 
Lacrimal Organs; Orbit 
aqueous humor outflow: experimental study using radio- 
paque materials (Urokon Sodium, Hypaque and Cholo- 
grafin). I. Paracentesis technic, response evoked, and 
demonstration of pathway of outflow (ab), Bruce E. 
Cohan, May, 762 
-~dark adaptation with limited light and color vision, Frederic 
N. Silverman and Jerome Cohen, May, 733 
evaluation of beta irradiation therapy in ophthalmology 
(ab), Carroll W. Browning, Aprii, 622 
tumors 
—small end-window and angle-window Geiger counters; 
measurement of radioactivity in intra-ocular tumors 
following injection of radioactive phosphorus (ab), 
Charles I. Thomas et al, April, 630 
transilluminator for use with curved Geiger counter; aid 
to localization of posterior intra-ocular tumors (ab), 
Charles I. Thomas and Jack S. Krohmer, April, 630 
EYLER, WILLIAM R., TESLUCK, H., and DRAKE, E. H.: 
Malignant argentaflinoma ‘ sociated with cardiovascular 
er io) Jan., 129 
See KENN 5 
EYRE BROOK, x ae Some radiosensitive bone tumours (ab) 
Feb., 302 


Cornea; Exophthalmos; 
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FACE. See Skin 

FAGERBERG, STIG: Tomogr raphic studies on the normal and 
injured knee (ab), Feb., 298 

FAILLA, G.: The flux of secondary ionizing particles in a uni- 
formly irradiated homogeneous medium of varying 
density: application to walled ionization chambers (ab), 
Feb.. 309 

—see ROSSI, HARALD H. 

FALK, pent: Radiologic diagnosis of intraventricular 

ningeomes (ab), May, 759 
FALLOPIAN TUBES 
— findings in genital tuberculosis in women (ab), 
yermaine Ratelle and Jean-Louis Léger, Jan., 140 
FALLOT" S TETRALOGY. See Heart, abnormalities 
FALOMIR, JOSE M., CAMPUZANO, MANUEL, and SEPUL- 
EDA, BERNARDO:  Splenoportography for the 
diagnosis of portal hypertension (ab), May, 777 
FAMILARO, JOHN E. See MANN, LAWRENCE S. 
FAMILIAL CONDITIONS 
See also Heredity 
cherubism familial Sone dysplasia of jaws (ab), Gy. 
Frigyesi, March, 
familial en. pulmonary manifestations (ab), 
Ralph E. Moloshok and John E. Moseley, Jan., 127 
metabolism of iodotyrosines. II Metabolism of mono- 
and di-iodotyrosine in certain patients with familial 
goiter (ab), John B. Stanbury et al, June, 912 
multiple epiphysial dysplasia (ab), Edmund Shephard, 
March, 452 
—roentgenographic findings in familial dysautonomia, Rob 
H. Kirkpatrick and Conrad M. Riley, May, 654 

FANCONI, A.: Pulmonary adenomatosis (ab), Feb., 281 

FARINAS, L. MARTINEZ. See FARINAS, LAURA 

FARINAS, LAURA, GOMEZ ZALDIVAR, RAFAEL, LLAMBES, 
JUAN, and FARINAS, L. MARTINEZ: Evaluation of 
the different radiologic methods in the diagnosis of carci- 
noma of the lung (ab), June, 889 

FARRAN, HELEN E. A. See ABBATT, JOHN D. 

FASTING 

biosynthesis of fatty acids in liver and intestine of intact 
normal, fusted and x-irradiated rats (ab), John G. Coniglio 
et al, April, 635 
FAT 
re-evaluation of fat-free preparatory meal in Telepaque 
cholecystography (ab), Walter M. Whitehouse, May, 775 
FAURE, C. See LEFEBVRE, J. 
FECES 
coproliths, R. M. Berg and H. M. Berg, June, 830 
evaluation of fecal recovery method. for determining in- 
testinal absorption of cobalt® labe led vitamin Bie (ab), 
James A. Halsted et al, May, 790 

FEDDEMA, J. See VERBIEST, H. 

FEFFER, HENRY L.: Treatment of low-back and sciatic pain 
by the injection of hydrocortisone into degenerated 
intervertebral discs (ab), April, 612 

FEINBERG, S.B.: Posterior mediastinal hemangioma, Jan., 90 

Roentgenographic findings in respiratory problems of infants 
(ab), March, 439 

and GOLDBERG, M. E.: 

preclinical roentgen diagnosis. 

See GREENSPAN, R. H. 

FEINBLATT, THEODORE M., and FERGUSON, EDGAR A., 
Jr.: Timed-disintegration capsules. An in vivo roent- 
genographic study (ab), March, 460 


Hyaline membrane disease: 
A planned study, Feb., 185 
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FEIRING, EMANUEL H., and SUSSMAN, BERNARD J.: 
Spontaneous occlusion of the middle cerebral artery (ab), 
June, 884 
FEIST, JOHN H., and LITTLETON, JESSE T.: 
benign g astric ulcers on the greater curvature. 
tion of three cases (ab), March, 446 
FEJER, ROSE. See FOGEL, MARIE 
FELL, EGBERT H. See DAVIS, CARL, Jr. 
FELLINGER, KARL, HOFER, RUDOLPH, and VETTER, 
HERBE Salivary and thyroidal radioiodide clear- 
og of plasma in various states of thyroid function (ab), 
b., 309 
FELLOWSHIPS. See Education 
FELSON, BENJAMIN. oe HAWLEY, CHAPIN 
ee WISOFF, CARL 
FELTON, L. R. See REICH, STANLEY B. 
—ee SAMPSON, 3. Je 
FEMUR 
fracture of femoral neck following irradiation of pelvis (ab), 
Edgar L. Ralston, May, 790 
method (Schultz-Edgren) of measuring torsion of femur in 
congenital dislocation of hip in children (ab), W. Edgren 
and L. E. Laurent, March, 456 
prognosis and early diagnosis of non-union of femoral neck 
~ actures by laminagraphy (ab), Norman Rosenberg et al, 
une, 9O2 
FENTON. RICHARD L.: The naviculo-capitate fracture 
syndrome (ab), April, 613 
FENTON, WARD C. See SAWYER, KENNETH C. 
FERGUSON, EDGAR A., Jr. See FEINBLATT, THEODORE 
M 


FERNANDEZ, MARTHA. See CICERO, RAUL 
FERRI, LUIGI. See BALDINI, GIOVANNI 
FERRIS, DEWARD O., and WEBER, HARRY M.: Evaluation 
of routine operative cholangiography (ab), June, 897 
FETUS 
—damage to intrauterine fetus by roentgen rays (ab), Merko 
Basié and Danica Weber, Feb., 312 
occurrence of free gas in fetus in cases of intra-uterine deatn 
ab), Olov Fr. Holm, Feb., 299 
FEVER 
lymph node-fever relationship in lymphoma (ed), 
Matthiessen, May, 739 
FIBROMA. See Tumors, fibroma 
FIBROSIS. See Lungs, fibrosis 
FIBULA 


fabella distalis new sesamoid bone (ab 


Incidence of 
Presenta- 


Don E. 


Josef Slanina, 


May, 784 
— HANS-JOACHIM. See SCHERER, EBER- 
HARD 


FIELDS, THEODORE, KINNORY, DAVID S., KAPLAN, 
ERVIN, OESTER, Y. T., and BOWSER, EVERETT N.: 
Determination of protein-bound iodine'*! with anion 
exchange resin column (ab), March, 469 

FIGLEY, MELVIN M., NORDENSTROM, BJORN, STERN, 

ON M., and SLOAN, HERBERT: Angiocardio- 
obi mixing defects as indicators of left to right shunts 
fab! April, 603 

FILMS AND FILM BADGES. Sce Roentgen Rays, films 

FILTERS. See Roentgen Therapy 

FINBY, NATHANIEL. See MERTEN, CHARLES W. 

See STEINBERG, ISRAEL 

———s Dar ng W., Jr., and THOMPSON, WILLIAM H.: 

ple lipo mas of the ileum (ab), Jan., 133 

FINGERS. AND TOES 

osteogenic sarcoma of phalanx after chronic roentgen 
irradiation (ab), Robert E. Carroll et al, June, 915 

FINKEL, ASHER J., and HATHAWAY, EARL A.: Medical 
ra of wounds contaminated with radivactive materials 

ab), March, 476 

a. E.: Kartagener’s syndrome. A case report (ab) 

arch, 460 

FISCHEDICK, O.: Etiology and radiation treatment of the 
middle lobe syndrome ab), March, 463 

FISCHER, HARRY Colloidal stannic oxide. Animal 
studies on a new hepatolienographic agent, April, 488 

FISCHGOLD, H., METZGER, J., and JUSTER, M.: Seg 
mental radiography of the internal auditory canal in 
neurinomas of the eighth nerve (ab), May, 761 

FISHER, DON L. See FORD, WILLIAM B. 

FISHMAN, ROBERT, and CITRIN, LESTERI.: A new radium 
implant technique to reduce operating room exposure 
and increase accuracy of placement (ab), Jan., 150 

FISSEL, GEORGE E.: Acute fulminating histoplasmosis (ab) 
June, 890 

FISTULA 

few cases of glandular-bronchial fistula (ab) 
Pinheiro and Fernando Outeiro, Jan., 127 

simple instrument forurethrocys tography and fistulog 
raphy in adults and children (ab) Ake Gullmo April, 616 

arteriovenous 

of posterior fossa in infant; case (ab), E. C. Schultz and 
William A. Huston, Jan., 121 

of renal vessels (caused by adenocarcinoma of kidney); 
case (ab), Jon R. Myhre, June, 90% 

pulmonary arteriovenous aneurysm; 6 cases (ab), Ralph 

Sehlosser and Henry N. Harkins, June, 893 

roentgenographic demonstration of arteriovenous fistula 
of renal vessels (ab), Anthony P. Garritano et al, March, 
444 
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successful resections for bilateral pulmonary art 
fistulas (ab), Harold A. Lyons and Edgar P. Mane 
March, 444 Ir, 
biliary 
internal biliary fist :ias (ab), Oriol Arango ar 
Marmolejo, Feb., 294 7 nd Augusto 
branchial 
-branchiogenic intrathoracic mediastinothymic cyst (ab) 
Z. V. Skokan and J. Stolz, May, 767 ‘ 5 
renoduodenal 
-spontaneous renoduodenal fistula (ab), John P. North et al, 
April, 609 
tracheoesophageal 
congenital tracheoesophageal fistula without atresia of 
—~ aa (ab), Richard Koch and John M. Clark, April, 
606 
uretero-appendicular 
ee gue eA uretero-appendicular fistula (ab), 
=mo Bianchi, Jan., 
FLATMAN, G. E., and ELLIS, R. E.: A report on the use of 
convergent beam x-ray therapy (ab), Jan., 148 
FLEISCHNER, FELIX G. See FRANK, HOWARD A. 
—see SLER, STANFORD 
FLOCKS, R. H.: Treatment of urethral tumors (ab), Jan., 146 
FLUOROSCOPY. See Roentgen Rays, fluoroscopy; T 
FLY, ORCENETH A., Jr., MacCARTY, COLLIN S., GAGE, 
ROBERT P., MacKINNON, HECTOR N., and "JONES. 
PETER H Controlled study of cortisone therapy for 
+ cca after pneumoencephalography (ab), April, 


FLYNN, ROBERT E. See KERR, H. DABNEY 


FOLDI, M. See GERGELY, R. 
FOGEL, MARIE, and FEJER, ROSE: Hyperostosis generalisata 
(ab), Jan., 138 
FORAMEN 
intervertebral. See Spine 
Morgagni’s. 
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FORD, A. B. See MOIR, T. W. 
FORD, WILLIAM B., KENT, oO gore M., NEVILLE, JOHN 
F., Jr., and FISHER, DON L.: “Coin’ ' lesions of the 
lung (ab), Jan., 125 
eee JOSEPH. See oy ABSLD J. 
FORRE A. P. M., PEEBLES S BROW N, D. o: MORRIS, 
SASHA R., and ILLINGWORTH, C. F. Pituitary 
jon implant for advanced cancer (ab), Me arch, 462 
FOSSA, ‘POS RIOR. See Brain 
FOUSEK, MILDRED D. See GREEN, MORRIS 
FOWLER, FRED D., ALEXANDER, EBEN, Jr., and DAVIS, 
COURTLAND "H., Jr.: Pinealoma with metastases in 
the central nervous system. A rationale of treatment 
(ab), March, 462 
FRACTURES 
See also under names of bones 
— and roentgen aspects of fracture cases (ab), R. 
Patry and S. Gueukdijian, March, 452 
FRANKEL, M. See SCHORR 
FRANCHI, ty Radiological signs of congenital subluxation of 
, with description of a new sign (ab), Jan., 14 
FRANCKE. WALTE Roentgenologic findings of small intes- 
tine in 100 repatriated prisoners of war. Deficiency states 
nd worm infestations (ab), May, 773 
FRANCO, VICTOR H., and QUINA, *MARIO G.: Pneumo- 
thyroid: a new procedure for determining the mass of 
the thyroid gland for the radioiodine treatment of hyper- 
phy roam (ab), June, 912 
FRANK, HOWARD A., REINER, LEOPOLD, and FLEISCH- 
NER, FELIX G.: Co-occurrence of large leiomyoma of 
the esophagus and squamous-cell carcinoma of the 
thymus. Report of a case, with .—<- e patho- 
logical and clinical discussion (ab), May 
FRANKSSON, C., LINDBLOM, K., and WHITEHOUSE, W.: 
Reliability of roentgen signs of varying degrees of malig 
nancy of bladder tumors (ab), Feb., 301 
See WILTSE, LEON L. 
° See ENGLE, ROBERT B. 
FREEDLAND, MORRIS E.: Multiple myeloma. A _ case 


erage without x-ray evidence of bone lesions (ab), 
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FREEMAN, V. See BRETT, 

FREID, J. R. ‘See NETSKY MAR TIN G 
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FRICKE, ROBERT E., and DECKER, DAVID G.: Intensive 
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FRIED, Evaluation of the cystic duct stump in intravenous 
ae sicuraphy (ab), May, 775 

FRIEDMAN . See KING, 

FRIEDMAN, MILTON, and PEARLMAN, ALEXANDER W.: 
Irradiation of advanced cancer of the head and neck 
through a grid. Part I. Study of absorbed dose by 
observation of skin and mucosal reactions, June, 852 

FRIEDMAN-BAROU, HANNAH. See SALINGER, HANS 

SREEDSEADE, 7 B.: Diverticula of the appendix. Case 

yort, ‘Jan., 86 

omuiian ELL, ROBERT L. 
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FRITZ-NIGGLI, HEDI: Professional radiation injuries in 
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medical practice (ab), Jan., 


FROST, THOMAS T. See SUSSMAN, MARCY L. 
FROWEIN, R.: 


Angiographic findings in cerebral vascular 
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genkymographic study of left atrial movements in mitral 
cardiopathy (ab), F. Dalith, Jan., 128 
surgery. See Mitral Valve 
valves. See Aortic Valve; Mitral Valve; Pulmonary Valve; 
Tricuspid Valve 
HEAT 
—similarities in killing by heat and by x-radiation in insect 
Dahlbominus fuscipennis (Zett.), William F. Baldwin, 
May, 796 
HEATH, DONALD. See tela pane. 
HECHTER, H.H. See BOND 
HECK, CHARLES V.: Hoarse ness aa painful de panies due to 
ssive cervical exostoses (ab), April, 606 


mas 
— CARL J.: Acute cmt x atin (ab), Jan., 
HEITE, E. -J.,and NICOLAI, K.H.: A method of measuring the 


tissue- gomagins action of x-rays (ab), May, 79: 
eee 
HELANDER, C. < # and LINDBOM, A.: Roentgen examination 
= the inferior vena cava in retroperitoneal expanding 
rocesses (ab), Feb., 288 
HELGASON, SKULI. See LEE, JOHN C. 
HELMICK, MARIE. See LOONEY, W. B. 
HELMIG, H. See RITTER, A. 
HEMANGIOBLASTOMA. See Tumors, angioma 
HEMANGIOMA. See Tumors, angioma 
HEMATOMA. See Brain; Pleura 
HEMOPOIETIC SYSTEM 
See also Bones, marrow; Spleen 
efficacy of hematopoietic protective procedures in rats x 
irradiated with intestine shielded (ab), Marguerite N 
Swift et al, March, 474 
we & iron studies in routine hematological practice 
G. Wetherley- Mein et al, April, 631 
HEMOSIDEROSIS 
recurrent pulmonary hemorrhage with hemosiderosis: so 
called idiopathic pulmonary hemosiderosis (ab), André J 
Druser et a. May, 766 
HENDERSO w. J. = MOOS, W.S. 
ee NAMES Treatment of cancer of the nasal 
avity and Parana sinuses (ab), Jan., 143 
HENSCHKE, ULRICH A tec ‘hnic for permanent implanta 
tion of ee ee Feb., 256 
HENSLER, NESTOR M., and CLEVE, EDWARD A.: Chronic 
benign residuals of *coccidioidomycosis (ab), May, 765 
HENZI, HAROLD: Pathological anatomy of the changes in 
volving the pulmonary parenchyma after high doses of x- 
rays (ab), June, 915 
HEPATIC DUCTS. See Bile Ducts 
HERBEUVAL, R., and DEBRY, G.: E xperimental staphylo 
coccic bullous pneumopathy (ab), May, 767 
HEREDITY 
See also Familial Conditions 
genetic speculation based upon animal experimentation in re 
lation to actual human experiences, in treatment of female 
infertility and sterility by x-ray therapy (ab), Ira I 
Kaplan, April, 633 
genetically significant radiation dose from diagnostic use of 
x-rays in England and Wales; preliminary survey (ab), 
S. B. Osborn and E, E. Smith, May, 793 
indirect induction of lymphomas in irradiated mice. IV 
Genetic evidence of origin of tumor cells from thymic grafts 
(ab), Henry S. Kaplan et al, May, 795 
HERNIA 
See also Brain, herniation 
diaphragmatic 
acquired hiatus hernia (ab), Costantino Zaino and Maxwell 
H. Poppel, March, 451 
compound diaphragmatic hernia; 
Brown et al, Jan., 137 
partial obstruction of inferior vena cava by herniation of 
liver through foramen of Morgagni; case, David Rosen 
blum, Arnold Nussbaum and Solomon Schwartz, March, 
soy 





5 cases (ab), Charles H 
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HERNIA, diaphragmatic——coni 
radiologic diagnosis of hiatus hernia (ab), Leslie K. Syca- 
more, June, 894 
inguinal 
transverse colon in right inguinal hernia with confusing dis- 
tortion of stomach (ab), Ralph V. Gieselman et al, Feb., 
99 
HERPE, DANIEL. See DUHAMEL, JOSEPH 
HERSON, RONALD E.: Meconium ileus, April, 568 
HEWER, T. F.: Histological diagnosis of undifferentiated tu 
mours in bone (ab), Feb., 302 


HEWITT, aoe E.,and HAYES, THOMAS L.: X-irradiation 


and lipoprotei n metabolism in various species (ab), April, 
636 
HEXAMETHONIUM 


gastrointestinal roentgen findings due to untoward effects 
of hexamethonium, Irving K. Ettman, C. D. Bouchillon 
and H. H. Halford, May, 673 
HICKIE, JOHN B., GIMLETTE, T. M. D., and BACON, A. P. 
C.: Anomalous pulmonary venous drainage (ab), May, 
409 
HICKS, SAMUEL P., WRIGHT, KENNETH A., and LEIGH, 
K ETH E.: Time-intensity factors in radiation re 
sponse. I. The acute effects of megavolt electrons (cath- 
ode rays) and high- and low-energy x-rays with special 
reference to the brain (ab), Jan u Pi. 
HILL, M. J. See WETHERLEY-MEIN 
HILTON, GWEN, POCHIN, E. E., CUNNINGHAM, R. M., 
and HALNAN, K.E.: Role of radioiodine in the treatment 
of carcinoma of the thyroid ab), April, 627 
—See SMART, JOSEPH 
HINKEL, C. L., and SANTINI, L. C.: Polycystic disease of the 
kidney in infants Nephrograms following intravenous 
urography (ab), May, 784 
HINKEL, CHARLES L. (obit), Feb., 272 
HIP 
See also Femur 
arterial disease as cause of pain in buttock and thigh (ab) 
George Bonney, June, 893 
osteoid osteoma of ischium with hip joint complications 
ab), F. G. Stuart, April, 613 
dislocation 
contradiction of congenital dysplasia-predislocation hypoth- 
esis of congenital dislocation of hip through study of 
normal variation in acetabular angles at successive periods 
in infancy (ab), John Caffey et al, March, 455 
method of measuring torsion of femur in congenital disloca- 
tion of hip in children (ab), W. Edgren and L. E. Laurent 
March, 456 
an oe ~al signs of congenital subluxation, with description 
ne ign (ab), B. Franchi, Jan., 140 
HIRSCH. BARBARA B., BROWN, MARY B., NAGAREDA, 
Cc. SUSAN, and KAPLAN, HENRY S.: Comparative 
activity of isologous vs homologous or heterologous mouse 
marrow in pro ag regeneration of the irradiated mouse 
thymus (ab lay, 795 
——See CARNES, WILLIAM H. 
a KAPLAN, HENRY S 
HIRSCHSPRUNG’ S DISEASE. See Colon, dilatation 
HISTIOCYTOSIS. See Reticuloendothelial System 
HISTOPLASMIN AND + rte ere a 
acute fulminating histoplasmos ab), George E. Fissel 
June, 890 
disseminated pulmonary calcification: its association with 
positive reaction to histoplasmin antigen (ab), Mark H. 
Joress and Boris Bushueff, April, 601 
HOARSENESS 
and — deglutition due to massive cervical exostoses 
harles V. Heck, April, 600 
HOBBS, ARTHUR A., Jr. See BECK, ROBERT E. 
HOCHBERG, LEW A.,and CRASTNOPOL, PHILIP: Primary 
sarcoma of the bronchus and lung (ab), June, 889 
HODGE, K.E.: Gravitational placentography, May, 637 
HODGES, FRED J.: Growing importance of cardiovascular 
radwlogy (ab), May, 767 
Position of radiology in cardiovascular diagnosis (ab), March 


439 
HODGKIN’S DISEASE 


differentiated histologic findings of lymphogranulomatosis as 


ba of spesepe utic success (ab), Hermann Trubestein 
March, 465 
weoem. c J.: Localization of pulmonary collapse-consolida 


763 
HOECKER, “PRANK E., and WATKINS, IVAN: Radiation 
: polymerization of liquids, Feb., 257 

HOFER, RUDOLPH. See FELLINGER, KARL 

HOFFKEN, W.: Aspergilloma of the lung (ab), Feb., 285 

HOFFMAN, HOWARD A., KOCZERA, STANLEY J., PORT- 
NOY, NELSON L., SIMAS, WILSON, and HASTREI- 
TER, ALOIS R.: Urologic examination with the new 
radiopaque mediums diatrizoate, acetrizoate, and dipro 
trizoate. A clinical comparison (ab), June, 904 

HOFFMAN, MARILLYN. See NETSKY, MARTIN G. 

HOLLENDONNER, WERNER J., and PASTOR, BERNARD 
H.: Dextroposition of the heart simulating congenital 
dextrocardia (ab), Feb., 287 

HOLLINGSWORTH, JOHN C. See SNOW, WILLIAM 

HOLM, OLOV FR.: Occurrence of free gas in the fetus in cases 
of intra-uterine death (ab), Feb., 299 

HOLMDARL, KAJ H. Cholecystography during lactation 


a feb., 295 
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HOLMES, FRANCIS H. See SILVIS, RICHARD S. 
HOLSTI, LARS R.: Osteochondritis ischiopubica (ab), Jan., 


140 
HOLT, J. GARRETT: A nomographic wheel for three dime 
sional localization of radium sources and calculs FP 
dose rate (ab), Jan., 150 
HOLTER, y See AMUNDSEN 
HOPE, JOHN W. See NAGLE, Ww. WILLIAM 
HORNBUCKLE, LLOYD A. See CRAWFORD, EDWARD J 


Jr. 

HORWITZ, NORMAN H.: Positive contrast ventriculography 

a critical ev aluation (ab), May, 754 

——and DUNSMORE, REMBRANDT H.: Some factors jn- 
fluencing the non visualiz ation of the internal carotid ar. 
tery by angiography (ab), Jan., 122 

HOUGH, GARY. See CAFFEY, JOHN 

HOUSER, JOSEPH M. See JONSSON, SIGMUNDUOUR M. 

HOWARD, WILLIAM H. R. See CLATWORTHY, H. WIL- 


te 
HOYT, LYMAN H. See MacDONALD, GEORGE E. 
HSIEH, C.L.: The stray radiation levels of a 45 MeV travelling 
wave linear electron accelerator (ab), Feb., 308 
HUANG, KEE-CHANG, and BONDURANT, JAMES H:: gf. 
fect of total body x-irradiation on plasma volume, red cell 
volume, blood volume and thiocyanate space in normal 
and splenectomized rats ( ote April, 635 
HUDSON, FRANK. See CRAMER, FRITZ 
HUDSON, GRANVILLE W.: Venography in superior vena 
caval obstruction, april. 4199 
——See CONIGLIO, ie 
oo CLAREN E.: “Introduction of the Carman lec- 
urer, March, 317 
HUFNAGEIL, CHARLES A. gee : meee DONALD P. 
HUGGINS, R.A. See SMITH 
HUGHES, ‘i. A., and MILL ER, .s M.: Plasma activity levels 
in radioiodine tests of thy roid function (; ab), Jan., 150 
——See MURISON, C. A. 
HUGHES, W. L. See ROBERTSON, J.S 
HUGHES, * seeeeeaee F. See SILVIS, RICHARD Ss. 
HUME 
a ey 
uptake of radiosulfur in fractured “i in rat (ab), J.C 
Osborne and K. Kowalewski, May, 79( ; 
HUMMON, IRVIN F., Jr. See LUTTERBECK, EUGENE F. 
HUNT, E. L. See GARC IA, JO 
HUNTER, CURWOOD R.: odieations and technique of cere- 
bral angiography (ab), Jan., 122 
aes a Solitary eosinophilic granuloma of bone (ab) 
arch, 452 
HURST. G.S. See UPTON 
HUSTON », JOHN H. See ROWE, GEORGE G. 
HUSTON, WILLIAM A. See SCHULTZ, s. = 
HUTT, M.R.S. See WETHERLEY- MEIN 
HVOLBOLL, ELIZABETH E. See HALSTED, ameen A. 
HWA, EUGENE C. See CORPE, RAYMOND 
HYALINE MEMBRANE. See Lungs, cr 
HYDATID DISEASE. See Echinococcosis 
HYDROCEPHALUS 
vertebral angiography in diagnosis of hydrocephalus and dif 
ferentiation between stenosis of aqueduct and cerebellar 
tumor (ab), F. Olov Léfgren, May, 757 
—s angiography in supratentorial sepenive processes 
b), F. Columella and I. Papo, May, 758 
HYDROCORTISON NE. See Adrenocortical Preparations 
HYDRONEPHROSIS 
diagnosis of intermittent hydronephrosis: importance of 
pyelography during episodes of pain (ab), Reed M. Nesbit 
March, 457 
renal angiography in experimental hydronephrosis (ab), 
Hans Idbohrn, Feb., 299 
HYPAQUE. See Eyes; Pye lography 
HYPEROSTOSIS GENERALISATA. Sce Bones, pathology 
ate" ~*~ gaan INFANTILE CORTICAL. See Bones, pa- 
thology 
HYPOPHARYNX. See Pharynx 
HYSTEROGRAPHY. See Uterus, hemorrhage 


ation of 


I 
IANNACCONE, G., and BARILLA, M.: Cyst-like structures in 


the proximal end of the ulna: anatomic and roent 
rca, al appearance and interpretation (ab), March 
45, 


IDBOHRN, HANS: Renal angiography in experimental hydro- 
nephrosis (ab), Feb., 299 
ILEUM. See Intestines 
ILEUS. See Ieeenaines, obstruction 
ILLINGWORTH F. W. See FORREST, A. P. M. 
IMAGE INTENSIFIER. See Roentgen Rays, fluoroscopy 
INDUSTRY AND OCCUPATIONS 
See also Caisson Disease; Dentistry; Mines and Miners; 
Pneumoconiosis; ete 
comparative roentgen findings in symptomatic and asympto 
matic backs, Tom M. Fullenlove and A. Justin Williams, 
April, 572 
impact of atomic energy induetry on community health; 
panel discussion (ab), May, 79 


interdigital sinuses in barber's bend (ab), H. D. W. Powell, 


Jan., 140 
pulmonary changes in welders; 3 cases (ab), Robert Charr, 
April, 602 
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INDUSTRY AND OCCUPATIONS —cont. 
study of effects on lung of ———— exposure to zirconium 
dusts (ab), C. E. Reed, May, 
use of electron beams in bcd’ processes, E. Dale Trout, 
May, 708 
INDYK, J.S._ See RUNDLE, F. F. 
INFANTS, NEWBORN : 
See also Infants, Premature; Meconium 
atresia of vagina in infan»y (ab), Robert H. Whittlesey et al, 
June, 902 
—congenital goiter, W. William Nagle, John W. Hope and 
Alfred M. Bongiovanni, April, 526 
congenital intrinsic duodenal obstruction; 32 cases (ab), 
Thomas C. Moore, June, 895 
congenital tracheoesophageal fistula without atresia of 
esophagus (ab), Richard Koch and John M. Clark, April, 
606 
effect of antepartum diagnostic roentgenography on white 
blood cell count, Irwin H. Kaiser and James F. Marvin, 
Feb., 249 
hyaline membrane disease: preclinical roentgen diagnosis. 
Planned study, S. B. Feinberg and M. E. Goldberg, Feb., 
185 
—Kartagener’s syndrome in newborn infant (ab), Samuel J. 
Nichamin, May, 766 
mongolism (mongoloid deficiency) during early infancy 
some newly recognized diagnostic changes in pelvic bones 
(ab), John Caffey and Steven Ross, March, 456 
—note on congenital laryngeal stridor (ab), T. G. Wilson, 
April, 601 
roentgenographic findings in "© weed problems of infants 
(ab), S. B. Feinberg, March, 
-spontaneous a = newborn; case (ab), 
Arnold Porter, Feb., 293 
INFANTS, PREMATURE 
study of uptake of iodine (I-131) by thyroid of premature 
infants (ab), Edgar E. Martmer et al, Feb., 309 
INFARCTION. See Bones; Heart; Lungs 
INGLEBY, HELEN, AND MOORE, LOLITA: Periodic roent 
genographic studies of a growing human mammary cancer 
(ab), June, 894 
—see GERSHON- COHEN, J. 
INSULIN 
disulfide reduction and release of iodide 131 following ir 
radiation of I'*! labeled proteins, Rosalyn S. Yalow and 
Solomon A. Berson, Jan., 100 
INTERLINGUA SUMMARIES (ed), Jan., 
me CANCER CONFERENCE (SEVENTH), 


6 
INTERNATIONAL a OF X-RAY TECHNICIANS 
(SECOND), March, 426 
INTESTINES 
See also Colon; Gastrointestinal Tract 
diseases 
—contribution of radiologic methods of examination to detec- 
tion of organic disease of small intestine (ab), Ross Golden, 
March, 448 
—malabsorption syndrome in military _pe rsonnel in Puerto 
Rico (ab), Frank H. Gardner, May, 772 
radiology of inflamed small intestine; functional and organic 
signs of inflammatory disease (ab), E. Chérigié, Jan., 
133 
roentgenological findings of small intestine in 100 repatriated 
prisoners of war. Deficiency states and worm infestations 
(ab), Walter Francke, May, 773 
effects of radiation 
biosynthesis of fatty acids in liver and intestine of intact 
normal, fasted —_ x-irradiated rats (ab), John G. Conig 
lio et al, April, 635 
corticotropin (ACT H) gel in treatment of irradiation entero 
colitis; 2 cases (ab), George E. MacDonald and Lyman 
H. Hoyt, June, 917 
efficacy of hematopoietic protective procedures in rats x-ir 
radiated with intestine shielded (ab), Marguerite N. Swift 
etal, March, 474 
evaluation of fecal recovery method for determining intes 
tinal absorption of cobalt®-labeled vitamin By (ab), James 
A. Halsted et al, May, 790 
importance of intestinal flora in radiation treatment of 
gynecological carcinomata (ab), J. Breitner and W. Roth, 
April, 621 
modification of acute intestinal radiation syndrome Goa 
shielding (ab), Marguerite N. Swift and S. Tom Taketa, 
April, 634 
nature of intestinal radiation death (ab), Henry Quastler, 
March, 474 
prevention of intestinal radiation death by removal of irra 
diated intestine (ab), James W. Osborne, April, 634 
radiation injury to small bowel with special consideration of 
surgical complications (ab), H. Harvey Peterson and 
Edwin G. Clausen, May, 791 
some effects of ionizing radiation on physiology of gastroin 
testinal tract review (ab), Robert A. Conard, June 
916 
obstruction. See also Intussusception 
closed loop obstruction of afferent limb; late complication of 
antecolic partial gastrectomy (ab), N. Hajdu et al, June, 
895 
from radiological point of view (ab), Everett L.. Pirkey and 
Dale Undem, April, 609 
meconium ileus, Ronald KE, Herson, April, 568 
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—meconium ileus; clinical study of 20 surviving patients (ab), 
Harry Shwachman et al, Jan., 132 
—meconium plug syndrome (ab), H. William Clatworthy, Jr., 
et al, March, 448 
studies in recognition of strangulating obstructions with 
special reference to value of pneumoperitoneography (ab), 
John F. Perry, Jr., et al, April, 609 
roentgenography. See also Cecum; other subheads under In 
testines 
improved technic for double-contrast examination of colon 
by use of compressed carbon dioxide, George Levene and 
S. A. Kaufman, Jan., 8 
self-retaining barium-enema tip: improvement, William 
Snow and John C. Hollingsworth, March, 418 
tumors 
hemangioma of small intestine, Seymour Ochsner and Raw- 
ley M. Penick, Jr., June, 845 
malignant argentaffinoma associated with cardiovascular 
abnormalities (ab), W. R. Eyler et al, Jan., 129 
multiple lipomas of ileum (ab), John W. Findley, Jr., and 
William H. Thompson, Jan., 133 
ulcers 
ulcerative jejunitis in polyarteritis, Alice Ettinger and Ru- 
heri Perez-Tamayo, May, 669 
volvulus 
of a and sigmoid colon; analysis of 9 cases (ab), Thomas 
G. Nelson and Warner F. Bowers, Feb., 292 
INTRIERE, ANTHONY D., and BROWN, CHARLES H.: Pri- 
jo amyloidosis. Report of a case of gastric involvement 
only (ab), March, 447 
INTRINSIC FACTOR 
—studies in urinary excretion of vitamin BicCo™ in pernicious 
anemia for determining effective dosage of intrinsic factor 
concentrates (ab), William R. Best et al, March, 471 
INTUSSUSCEPTION 
as cause of “disappearing’’ carcinoma of rectum (sigmoid) 
(ab), Harvey J. Dworken, Feb., 293 
in adults (ab), David L. Dean et al, June, 895 
-in pe weg and ao collective review (ab), Marshall J 
ff, Feb., 
IODINE” AND [ODINE COMPOUNDS 
See also Biliary Tract, roentgenography; Pyelography; 
etc. 
—danger of aortography in localization of pheochromocytoma 
(ab), Nathan J. Saltz et al, May, 785 
effect of intravenous Benadryl in allaying allergic manifesta- 
tions of 70 per cent Urokon (ab), Jack Lapides and Robert 
FE. Boyd, April, 617 
iodide ‘‘mumps”’ after intravenous urography (ab), Ralph M 
Sussman and Jay Miller, June, 905 
—major reactions to intravenous urographic media (Urokon) 
(ab), Charles H. Nicolai, June, 904 
monochromatic roentgen rays in (iodine-containing) con 
trast media roentgenography (ab), Michel Ter-Pogossian, 
Feb., 301 
—paraplegia secondary to abdominal aortography (with 
Urokon) (ab), Joseph G. McCormack, April, 605 
physiological effect of contrast media (Neo-Iopax, Diodrast, 
and Urokon) used for angiocardiography (ab), George G 
Rowe et al, April, 604 
reactions due to intravenous Urokon (ab) Vernon H. Young- 
blood et al, April, 617 
—vascular responses to intra-arterial Diodrast and Urokon dur- 
ing arteriography (ab), Robert S. Shaw, March, 443 
radioactive. See Radioactivity, radioiodine; Thyroid 
IODIPAMIDE METHYLGLUCAMINE. See Biliary Tract, 
roentgenographv 
IONIZATION CHAMBERS 
flux of secondary ionizing particles in uniformly irradiated 
homogeneous medium of varying density: application to 
walled ionization chambers (ab), G. Failla, Feb., 309 
periodic control of function and constancy of ionization 
chamber dose meters (ab), R. Thoraeus, April, 623 
tissue equivalent ionization chambers (ab), Harald H. Rossi 
and G. Failla, March, 465 
IRIDIUM. See Radioactivity, radiviridium 
IRON AND IRON COMPOUNDS 
See also Radioactivity, radioiron; Siderosis 
advances toward a stable sensitive iron dosimeter, Gail D 
Adams and William R. Balkwell, Jan., 101 
athens» 1% E.: Outcome of uncomplicated syphilitic aortitis 
Feb., 288 
ISAAC, FRANK, BREM, THOMAS H., TEMKIN, EUGENE, 
and MOVIUS, HERBERT J.: Congenital malformation 
of the renal artery, a cause of hypertension, May, 679 
— SCHOEN, IRWIN, and WALKER, PHYLLIS: An unusual 
case of Lindau’s disease. Cystic disease of the kidneys and 
pancreas with renal and cerebellar tumors (ab), March, 
160 
ISARD, HAROLD J., BERGELSON, VICTOR D., and FORE- 
MAN, JOSEPH: Mediastinal pneumography (ab), Feb 
285 
ISCHIUM 


osteochondritis ischiopubica (ab), Lars R. Holsti, Jan 
140 


osteoid osteoma of ischium with hip joint complications 
(ab), F. G. Stuart, April, 613 
eHER SOR, JOHN A. SIMPSON, JOHN W., and SAEN- 
R, EUGENE L.: Carcinoma of the uterine cervix 
Ki our years of cooperation of gynecologist and radiothera 
pist (ab), Feb., 304 
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ISOTOPES. See Radioactivity 
ISRAEL, HAROLD L. See STEIN, GEORGE N. 


J 


JACKNOW, ALBERT S. See 0’ Coeroe. SYLVESTER J. 

JACKSON, ANDREW H. See oa F. 

JACKSON, MARVIN A. See HAHN 

JACKSON, ROBERT C., McDONALD, JOHN R., and CLAG- 
ETT, > THERON: Massive cystic pulmong ary hamar- 
toma wt of two cases (ab), Feb., 282 

JACOBS, J. KENNETH. Acute emphysematous cholecystitis 
ab), March, 449 

JACOBS, LEWIS G. See PONTIUS, JOHN R. 

JACOBSEN, H. H.: Suboccipital gas myelography in diag 
nosis of herniated disc in the cervical segment (ab), May, 


JACOBSON, A. See MEURK, M. L. 

eee GEORGE, SCHWARTZ, LEONARD H., and 
SUSSMAN, MA RCY L.: Radiographic estimation of 
yulmonary artery pressure in mitr al valvular disease, Jan., 


ee “ENGLE, ROBERT B 
and ZUCHERMAN, SIDNEY D.: Roentgenographically 


ng splenic deposits in sickle cell anemia (ab) 


JACOBSON, “HAROLD G., SHAPIRO, eos H., STERN, 
WILHELM, and POPPEL, MAXWELL H.: Positional 


relation of gallbladder to hepatic flexure (ab), May 


——See POPPEL, MAXWELL H. 

JAFFE, HENRY L.: Juxtacortical chondroma (ab), April, 
610 

JAIMET, C. H.,and THODE, H.G.: Further clinical studies of 
thyroid and salivary gland function with radioiodine (ab), 
April, 627 

JAMES, J. A.: Renal tubular disease with nephrocalcinosis. Re- 
port of two unusual cases ab), April, 615 

JAMES, J. ‘y P.: Paralytic scoliosis. (ab), June, 899 

JANKER, R.: Dosages in di wane pas I, i te (ab), March, 
473 

Television in diagnostic roentgenology (ab), Feb., 301 

JANSEN, G. THOMAS, and CURTIS, ARTHUR C.: X-ray ex 
posure in dermatology personnel (ab), May, 792 

——- O. HENRY, DAVILA, JULIO C., and GLOVER, 

ROBERT P.: Status of fifty patients four and a half to 
even years after mitral commissurotomy (ab) June, 891 

JAVERT, CARL T., and DOUGLAS, R. GORDON: Treatment 
of end jometrial adenocarcinoma. A study of 381 cases at 
= New York Hospital. Preliminary report (ab), Jan., 





jaws” 
cherubism-—familial fibrous dysplasia of jaws (ab), Gy. 
Frigyesi, March, 436 
JEANJEAN,Y. See TURIAF, J 
JECH, CESTMIR: Pang 9 m of radon decay products in human 


JEFFERSON, ANTONY, ‘one SHELDON, PHILIP: Transten 
torial herniation of the brain as revealed by the displace 
ment of arteries (ab), May, 760 

JEJUNUM. See Intestines 

JENNINGS, W. ALAN: Percentage depth dose in moving-field 
therapy, May, 695 

— and McCREA, ALICE L.: Dose distribution in conical rota 
tion therapy at 2 MeV, Jan., 104 

Dose distribution in conical rotation therapy with a 2-MEV 

generator, May, 689 

JENSEN, VIDAR, and WOLFF, AAGE: Congenital intralobar 
sequestration with anomalous artery from the aorta (ab) 
March, 437 

JEROME, EDWARD A. See CHAPMAN, WILLIAM H. 

JIROUT, JAN: Changes in the size of the subarachnoid spaces 
after the insufflation of air (ab), May, 753 

Studies in the dynamics of the spine (ab), May, 780 

JOHNS, H. E., MORRISON, M. T., and WHITMORE, G. F.: 
Dosage calculations for rotation therapy, with special ref 
erence to cobalt 60 (ab), April, 631 

ee paece. W.R. 

——bSee REID, W.B. 

—— SEARSGARD, L.D. 
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gold 198 (ab), Edward P. Engels et al, June, 914 
effusions See Peritoneum, cancer 
tumors 
treatment of peritonea) and pleural mesothelioma and 
pnataceete malignancy with radioactive colloidal gold 
M. Lyle and Philip - King, April, 628 
PERLBERG, HaRKy , ke USSEL Cc EN, SAMUEL 
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PERNOT, 

PERRINGS, AMES. D. Se rv ERSON, ERNEST C. 

PERRY, H me STRICKLAND, PAUL 

PERRY, feat r VonDRASHEK, STANLEY C., and 
WA GENSTE N, OWEN H.: Recognition of strangu 
toting intestinal obstructions with special reference to 

pueumoperitomeography (ab), April, 609 
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PERUZZI, GASTONE, and RUFFATO, CESARE: Radiolo, y 
of aneurysms of the root of the superior : 
artery Report of two cases (ab), March, 445 

PETERSON, H. HARVEY, and CLAUSEN, EDWIN G-.: 
Radiation injury to the small bowel with special con- 
sideration of surgical complications (ab), May 791 

PETROVGIC, F.: Presence of foam in the cerebrospinal fluid 
in encephalography (ab), fi an., 122 

PETTIT, HAROLD S. See ASHMORE, J. D. 

PFAHLER, GEORGE EDWARD (obit), April, 590 

PFEIFFER, J.: Pharmacoradiography of the stomach (ab) 
Feb., 292 

PHALANGES. See Fingers and Toes 

PHAR MACORADIOGRAPHY. See Stomach, roentgenog- 
raphy 

PHARYNX 

cancer 
indications for radical surgery, partial surgery, r: adiotherapy 
and combined surgery and radiotherapy for cancer of 
larynx and hypopharynx (ab), Jean Leroux-Robert 
Jan., 144 
paralysis 
radiologic investigation of ed ngeal and laryngeal palsy 
(ab), G. M. Ardran and F. H. Kemp, May, 761 
roentgenography 
contrast examination of larynx and pharynx, William E 
Powers, Harry H. McGee, Jr., and William B. Seaman 
Feb., 169 
radiology of pharyngo-esophageal region; Plummer- 
Vinson syrdrome (ab), Victorino D’Alotto, Feb., 289 
PHELINE, CH., VIALLET, P., SENDRA, L., COMBE, R. 
CHEV ROT, L., and AUBRY, P.: Utilize ation of total 
simultaneous cerebral 7 oa ad by the intravenous 
route in the child (ab), May, 75: 
PHEOCHROMOCYTOMA. See Duaane, pheochromocytoma 
a See Brain, tumors; Pelvis, blood supply 


PHOSPHAMIDASE. See Uterus, cancer 
PHOSPHATASE 
alkaline phosphatase activity in various mouse tissues 
ms llowing total-body x-irradiation (ab), Joseph L. Mollura 
nd Anna Goldfeder, June, 917 
PHOSPHORUS. See Radioactivity, radiophosphorus 
PHYSICIANS. See General Practice 
PHYSICS 


mesenteric 


fellowships in radiological physics, May, 742 
radiological physics fellowship, Sloan-Kettering Division 
Cornell Medical College, March, 427 
PIAZZI, M. See SANTAGADA, A. 
PICCHIO, CARLO. See CHIARIOTTI, FRANCO 
PIETROLUONGO, ANTHONY L. See GARRITANO, AN- 
THONY P. 
PINEAL GLAND 
pinealoma with metastases in central nervous system 
Rationale of treatment (ab), Fred D. Fowler et al, March 


PINEALOMA. See Pineal Gland 

PINHEIRO, ARMANDO, and OUTEIRO, FERNANDO: A 
few cases of glandular-bronchial fistula (ab), Jan., 127 

PINTO, J. PORTUGAL. See GARDNER, W. JAMES 

PIONNIER, R., and DEPRAZ, A.: Congenital rib anomalies 
rr atistical study of 10,000 roentgenograms (ab), March 


PIRKEY, "EVERETT L., and UNDEM, DALE: Intestinal ob 


struction from the radiological point of view (ab), April 


609 
PIRSON, HERBERT S. See CULVER, GORDON J. 
PITUITARY BODY 
pituitary radon implant for advanced cancer (ab), A. P 
M. Forrest et al, March, 462 
proton irradiation of pituitary and its metabolic effects; 
Memorial Fund lecture, Rollin K. McCombs, June, 797 
PLACENTA 
gravitational placentography, K. E. Hodge, May, 637 
radiological study of placental stage of labor (ab), John 
MacPherson and John K. Wilson, April, 614 
soft-tissue placentography in diagnosis of bicornuate uterus 
Robert B. Engle, George Jacobson and Eleanor R 
Fraser, March, 408 
PLEURA 
pleuropulmonary tularemia it roentgen manifestations 
John M. Dennis and Robert P Boudreau, Jan., 25 
cancer 
radioactive gold in malignant effusions (ab), Owen Millar 
and J.C. F. MacDonald, March, 470 
radioyttrium (Y) for palliative treatment of effusions due 
to malignancy (ab), Elsie P Siegel et al, April, 630 
therayy of serous cavity effusion with colloidal radioactive 
gold 19% (ab), Kdward P. Engels et al, June, 915 
effusions. See Pleura, cancer 
hematoma 
roentgenologic as pects of retropleural hematomas following 
sympathectomy, Saul Scheff, Wallace W. Bednarz and 
George Levene, Feb, 224 
tumors 
treatment of peritoneal and pleural mesothelioma and 
ae peiguaney with radivactive colloidal gold 
M. Lyle and Philip S. King, April, 628 
PLUMMER. VINSON SYNDROME. See Deglutition, dis 
orders 
PNEUMATOSIS. See Colon, cysts 
PNEUMOCHOLECYSTITIS. See Gallbladder, diseases 
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PNEUMOCONIOSIS 
_differential diagnosis between aluminum lung and Boeck’s 
sarcoid; correction of article by K. H. Ehrecke (ab), F. 
Leicher, March, 438 
factors influencing radiological attack rate of progressive 
massive fibrosis (ab), A. L. Cochrane and W. E. Miall, 
March, 438 
PNEUMOCYSTIS. See Pneumonia 
PNEUMOENCEPHALOGRAPHY. See Brain; Meninges 
PNEUMOGRAPHY 
See also Brain, tumors; Pneumomediastinum; 
peritoneum 
-air embolism during presacral pneumography; case (ab), 
Irving Glassman et al, Jan., 143 
serious complications associated with newer diagnostic 
methods in urology (retroperitoneal pneumography and 
aortography) (ab), William Baurys, March, 459 
PNEUMOMEDIASTIN 


—— pneumography (ab), Harold J. Isard et al, Feb., 


Pneumo 


PNEUMONIA 
See also Pneumonitis 
focal carnifying necrotizing pneumonia and its differentia- 
tion from carcinoma of bronchus (ab), E. Zdansky, May, 
763 
Pneumocystis carinii pneumonia in infant (ab), Georges 
Dauzier et al, June, 890 
temporary thrombotic state Application of this concept 
to therapy of recurrent thrombo-embolism, with bacterio 
logic and roentgenologic considerations in the differential 
diagnosis of pulmonary infarction and pneumonia (ab), 
Stanford Wessler et al, Jan., 130 
PNEUMONITIS 
interstitial pneumonitis in See (ab), Edward 
S. Mills and William H. Mathews, Feb., 2 
PNEUMOPERITONEOGRAPHY. See Frcianmeiinintéin 
PNEUMOPERITONEUM 
See also Pneumography 
in diagnosis of pelvic disease (ab), Godfrey L. Gale and 
R. H. Giffin, Jan 
pneumostratigraphy in investigation of left lobe of liver 
ab), P. Bétouliéres et al, Feb., 293 
spontaneous pneumoperitoneum in newborn; case (ab), 
Arnold Porter, Feb., 293 
studies in recognition of strangulating intestinal obstruc 
tions with special reference to value of pneumoperi 
toneography (ab), John F. Perry, Jr. et al, April, 609 
unusual causes of free intraperitoneal air in acute conditions 
of the abdomen (ab), Robert D. Spensley et al, Jan., 151 
PNEUMOTHORAX 
large pneumothorax and associated massive collapse of 
homolateral lung due to intrabronchial obstruction; 
case, Sidney W. Nelson, March, 411 
POCHIN, E. E. See HILTON, GWEN 
POIRAULT, A.: Lesions of the bones of the leg in the course 
of varicose ulcers (ab), May, 783 
POLLACK, ROBERT. See MACK, ROBERT E. 
POLONIUM 
RaD, RaE, and Po in atmosphere (ab), P. King et al, 
April, 636 
POLYARTERITIS. See Periarteritis Nodosa 
ae ae See Roentgen Rays 
POLYPI. See Tumors, polypi 
POMPILI, GIUSEPPE. See BALZARINI, EMILIO 
PONTIUS, JOHN R., and JACOBS, LEWIS G.: The reversal 
of advanced bronchiectasis, Feb., 204 
POPPEL, MAXWELL H., JACOBSON, HAROLD G., 
SHAPIRO, JEROME H., ADLER, HOWARD, and 
STEIN, JOSEPH: Abnormal swallowing in central 
nervous-system and neuromuscular disease (ab), Jan., 124 
—See JACOBSON, HAROLD G. 
See ee WALTER 
——LENTINO, ALTER, ZAINO, COSTANTINO, and 
JACO BYON. HAROLD: Closing mechanism of lower 
esophagus in man Radiological study of five hundred 
unselected patients (ab), March, 445 
——and ROBINSON, WILLIAM T.: Roentgen manifestations 
of caisson disease (ab), May 779 
——See ZAINO, COSTANTINO 
POROCEPHALOSIS 
ae diagnosis of Armillifer infection in man, Howard 
.. Steinbach and Herbert G. Johnstone, Feb, 24 
PORPHYRIA 
acute intermittent porphyria with acute abdominal findings 
and palpable mass (ab), Wesley Furste and Perry R 
Ayres, Feb , 302 
PORSTMANN, W.: Infectious spondylitis following damage to 
the anterior longitudinal ligament (contribution to the 
eg ti following paravertebral anesthesia) (ab) 
la 783 
PORTAL VEIN 
diagnostic value of percutaneous splenoportography (ab), 
M. R6th and I. Jona, April, 606 
does “‘Japaroscopie’’ splenoportography indicate an advance 
in field of medical x-ray diagnosis? Contribution to 
early diagnosis of intrahepatic obstruction (ab) I 
Wannagat, March, 45) 
experimental study of intrahepatic distribution of portal 
blood (ab), Jack W. Cole et al, March, 468 
extrahepatic portal hypertension (portal vein thrombosis) 
diagnosed by percutaneous splenic venography (ab) 
Hector F. Rodriguez et al, April, 606 








splenoportography for diagnosis of, portal hypertension 
(ab), José M. Falomir et al, May, 777 
splenoportography: valuable adjunct in study of portal 


arr (ab), Hector F. Rodriguez et al, May, 776 

PORTER’ A OLD: Spontaneous persone in the 
ron Teeny Report of a case (ab), Feb., 293 

PORTER, D.C. See McCANN, J. SYDNEY 

PORTER, EDWARD C.: Measurement of the cervical spinal 


cord in Pantopaque myelography (ab), June, 902 


PORTNOY, NELSON See HOFF on ge A. 
POSER, CHARLES M., and TAVERAS, JUAN M.: Cerebral 
angiography in encephalo trigeminal ae len oy March, 


POTASSIUM 
Los Alamos human counter (studies on potassium content 
of man) (ab), Ernest C. Anderson et al, March, 473 
radioactive. See Radioactivity, radiopotassium 
POULOS, PETER. See KOVACH, JOHN C. 
POWELL, H. D. W.: Interdigital sinuses in barber's hand (ab) 


Jan., 140 
POWERS, WILLIAM E., McGEE, HARRY H., Jr., and SEA- 
MAN, WILLIAM B.: Contrast examination of the larynx 
and pharynx, Feb., 169 
PREGNANCY 
See also Fetus; Pelvis, measurement 
carcinoma of cervix associated with pregnancy (ab), Glen 
E. Hayden, Feb., 304 
effect of antepartum diagnostic roentgenography on white 
bloed cell count of newborn infant, Irwin H. Kaiser and 
James F. Marvin, Feb., 249 
sees C. H. G.: The grading of osteogenic sarcoma, and its 
bearing upon — al and prognosis (ab), Feb., 302 
PRIDGEN, JAMES E., and TENNISON, CHARLES W.: 
Heconstruction of the entire anterior abdominal wall in 
presence of pocttadiation changes (ab), May, 792 
PRINCIPATO. DOMINICK J. See LENTINO, WALTER 
PRISONS AND PRISONERS. See War 
PRITCHARD, W.H. See MOIR, T. W. 
PROSTATE 
position of patient for roentgenologic satorness ation of 
prostatogram (ab), A. Estin Comarr, March, 459 
urethrocystographic classification of prostatism (ab), M. L 
Brodny and S. A. Robins. March, 459 
vertebral osteomyelitis following operation on urinary tract 
or sigmoid; third lesion of uncommon syndrome (ab), 
Edwin L. Lame, March, 454 
cancer 
experiences with radioactive chromic phosphate in uro 
logical tumors (ab), Vincent Moore et al, Feb., 311 
present status of treatment of carcinoma of prostate with 
radioactive materials (ab), George J. Bulkley et al 
March, 470 
recording of radioactivity in blood, liver, and prostate 
following interstitial administration of Au'* in carcinoma 
of prostate (ab), Wayne M. Rounds and Titus C. Evans 
April, 629 
treatment of inoperable carcinoma with radioactive gold 
(ab), Miles W. Thomley et al, April, 629 
urethrocystography in differential diagnosis of prostatic 
cancer (ab), K. J. Oravisto and S. Schaumann, April, 615 
PROTEINS. See Blood, proteins; Cystine 
PROTONS 
isotopes and nuclear radiations (synchrocyclotron) in 
experimental medicine (ab), John H. Lawrence, April 
625 
proton irradiation of pituitary and its metabolic effects; 
Memorial Fund lecture, Rollin K rey ombs, June, 797 
PRYDE, ARTHUR W. See SUTOW, WATARU W. 
PRYLES, CHARLES V. See SHWAC MAN, HARRY 
PSENNER, L.: Roentgen signs of space-occupying lesions of 
the orbit (ab), June, 885 
PSEUDARTHROSIS 
fractures and pseudarthroses of first rib (ab), J. S. Dunbar, 
April, 612 
PSORIASIS 
roentgen manifestations of psoriatic arthritis, Thomas F 
Meaney and Robert A. Hays, March, 4038 
PUBIC BONE 
non-suppurative osteitis pubis in female (ab), Leon 1 
Wiltse and Charles H. Frantz, April, 615 
osteochondritis ischiopubica (ab), Lars R. Holsti, Jan., 140 
PUBLIC HEALTH 
impact of atomic energy industry on community health 
panel discussion (ab), May, 703 
public health traineeships, March 
PUCK, THEODORE T., and MARC US, * PHILIP I 
x-rays on mamme alian cells (ab), March 175 ’ 
PUGH, DAVID G. See ZIMMER, JAMES F. 
PULMONARY VALVE 
dilatation of pulmonary artery in pulmonary stenosis (ab) 
FS. P. van Buchem, March, 442 
PYELITIS. See Kidneys, cysts 
PYELOGRAPHY 
See also Hydronephrosis; Kidneys 
combined intravenous cholecystography and pyelography 
(with simultaneous administration of Hiligrafin’ and 
Diodone) (ab), N. H. Aldridge, Jan., 148 
comparative study of value of sodium acetrizoate (Diaginol) 
50 per cent and sodium diatrizoate (Hypaque) 44 per cent 
in intravenous urography (ab), Bo Green and |. G 
Sowerbutts, Jan 2 


Action of 





950 


PYELOGRAPHY—<ont. 

—effect of intravenous Benadryl in allaying allergic mani 
festations of 70 per cent Urokon (ab), Jack Lapides and 
Robert E. Boyd, April, 617 

excretory wee in infants; technic for intravenous 
injection (ab), Edward B. Singleton and Gunyon H 
Harrison, March, 458 

—excretory urography with Hypaque Sodium; experience 
with 300 cases (ab), Ernest Kraft and Gregory S. Slater, 
April, 617 

experiences with Triopac, new tri-iodine-containing contrast 
material, for intravenous urography (ab), J. Wellauer 
and M. Del Buono, May, 785 

heterotropic excretion of intravenously injected contrast 
media (Hypaque), Julian Arendt and Adam Zgoda, 
Feb., 238 

Hypaque in intravenous pyelography; analysis of 50 con- 
trolled examinations comparing Hypaque with 50 per cent 
Diodone (ab), Brian C. Hale. Jan., 142 

Hypaque Sodium, new urographic contrast medium (ab), 
Tom E. Nesbitt et al, June, 904 

intravenously given urographic mediums; comparative 
study of 800 cases (using Neo-lopax, Urokon, Hypaque, 
and Renografin) (ab), Walter Lentino et al, April, 616 

iodide ‘“‘mumps"’ after intravenous urography (ab), Ralph 
M. Sussman and Jay Miller, June, 905 

major reactions to intravenous urographic media (Urokon) 
ab), Charles H. Nicolai, June, 904 

Miokon, new intravenous urographic medium (ab), Charles 
H. Nicolai, Feb., 299 

nephrography during routine excretory urography (ab), 
Arnold M. Wald, Jan., 142 

polycystic disease of kidney in infants; nephrograms follow- 
ing intravenous urography (ab), C. L. Hinkel and L. C 
Santini, May, 784 

reactions due to intravenous Urokon (ab), Vernon H 
Youngblood et al, April, 617 

report on 1028 cases of intravenous urography with sodium 
acetrizoate (Diaginol) as contrast medium (ab), P 
Cave et al, Jan., 142 

—sodium amidotrizoate (Hypaque) and sodium acetrizoate 
Urokon); comparison of efficacy in intravenous urog 
raphy (ab), Malcolm D. Jones et al, June, 904 

urologic examination with new radiopaque mediums, 
diatrizoate, acetrizoate, and diprotrizoate; clinical com 
parison (ab), Howard A. Hoffman et al, June, 904 
visualization of renal pelves in cholegraphy (ab), Georg 
Theander, Feb., 295 
PYLORUS 
roentgenologically demonstrable gastric abnormalities in 
costs of previous congenital pyloric stenosis (ab), O 
einicke Nielsen and M. Roelsgaard, Feb., 290 
PYRIDOXIN HYDROCHLORIDE 


new drugs for irradiation sickness, Basil A. Stoll, March, 380 


Q 


QUASTLER, HENRY: The nature of intestinal radiation death 
ab), March, 474 
QUESTIONNAIRES 

on ares and records (ed), Herbert L. Abrams, 

869 
ouimBy, ‘EDITH H.: Isotope studies of blood flow and blood 
ells (ab) April 624 

QUINA. MARIO G. See FRANCO, VICTOR H. 


R 
RABAIOTTI,A.: Pelvic phlebography obtained by transosseous 


injection of contrast material (ab), Feb., 289 
RABINOVITCH, JACOB, ANTON, JOSEPH I., RABINO- 
VITCH, PHINEAS, and MITCHELL, NATHAN: Pri 
mary carcinoma of the infrapapillary portion of the duo 
denum (ab), June, 896 
RABINOVITCH, PHINEAS. See RABINOVITCH, JACOB 
RADIATIONS 
See also Atomic Bomb and Atomic Energy; Betatron; 
Counters; Dosimeters and Dosimetry; Electrons; Neu 
trons Polonium Protons Radioactivity; Radium; 
Roentgen Rays; Thorium 
flux of secondary ionizing particles in uniformly irradiated 
homogeneous medium of varying density: application to 
walled ionization chambers (ab), G. Failla, Feb., 309 
maximum permissible radiation exposures to man Pre 
liminary statement of National Committee on Radiation 
Protection and Measurement, Feb., 260; addendum to 
Radiation Handbook 60, June, 872 
photographic badges for estimation of quality of x and 
gamma radiation (ab), B. W. Soole, June, 916 
effects. See also Radiations, injurious effects 
correlation of early radiation changes in lymphatic tissues 
with antitoxin-producing ability (ab), William L. Williams 
et al, April, 636 
prompt effects of whole-body irradiation at high dose rate on 
electroencephalogram of monkeys (ab), Phillips M 
Brooks, March, 475 
injurious effects. See also Radioactivity; Radium, injurious 
ects; Roentgen Rays, injurious effects; Thorium 
eancer of thyroid and irradiation (ab), Erich M. Uhlmann 
April, 632 
See Radiations, effects 
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—fracture of femoral neck following irradiation of pelvis (ab), 
Edgar L. Ralston, May, 790 
—hazards of radiation; Medical Research Council's report 
(ab), April, 632 
importance of intestinal flora in radiation treatment of 
—— carcinomata (ab), J. Breitner and W., Roth, 
April, 621 
nature of intestinal radiation death (ab), Henry Quastler, 
March, 474 
new drugs for irradiation sickness, Basil A. Stoll, March, 380 
~professional radiation injuries in medical practice (ab) 
Hedi Fritz-Niggli, Jan., 153 F 
radiation as carcinogenic agent (ab), Austin M. Brues, Feb., 
radiation injury to small bowel with special consideration of 
surgical complications (ab), H. Harvey Peterson and 
Edwin G. Clausen, May, 791 
reconstruction of entire anterior abdominal wall in presence 
of postradiation changes (ab), James E. Pridgen and 
Charles W. Tennison, May, 792 
skin replacement for severe radiation dermatitis of face 
(danger of recurrence) (ab), John J. Conley, March, 475 
surgical management of local postradiation effects (ab), J. J. 
Eamenens, May, 792 
protection against. See also Roentgen Rays, protection 
against 
afterloading—contribution to protection problem (ab), 
Keith S. Mowatt and Keith A. Stevens, May, 787 
radiological defense plans in California (ab), Stafford L 
Warren and Justin J. Stein, Feb., 312 
RADIOACTIVIT 
See also Atomic Bomb and Atomic Energy; Polonium; 
Radiations; Radium; Thorium; Tritium 
automatic brain scanner for use with gamma ray emitting 
isotopes, W. B. Reid and H. E. Johns, Feb., 259 
calculation of maximum permissible concentrations for long- 
lived radioisotopes (ab), J. W. Healy, April, 626 
carcinogenesis by radioactive substances (ab), Jacob Furth 
and John L. Tullis, May, 791 
clinical aspects of treatment of carcinomas of gastrointestinal 
tract with isotopes (ab), Josef Becker and Kurt E. Scheer, 
June, 913 
course in the clinical use of radioactive isotopes, Jan., 109 
course in radiology and radioactive isotopes, University of 
Kansas, Jan., 109 
diagnostic tests that depend on radioisotope localization 
(ab), Marvin M. D. Williams and Donald 5S. Childs, Jr., 
April, 623 
in man and his environment (ab), F. W. Spiers, June, 914 
isotope implant therapy for internally situated tumors (ab), 
Paul V. Harper et al, May, 787 
isotopes and nuclear radiations (synchrocyclotron) in ee 
mental medicine (ab), John H. Lawrence, April, 62 
medical care of wounds contaminated with ondilensthie 
materials (ab), Asher J. Finkel and Earl A. Hathaway, 
March 476 
radioactive isotopes course, University of Southern Cali- 
fornia, March, 427 
radioisotopes course, Cook County Hospital, Chicago, 
March, 427 
some applications of isotope dilution technics (ab), Rosalyn 
S. Yalow and Solomon A. Berson, April, 624 
radioactinium 
analysis of mixtures of radioactive isotopes by y-ray meas 
urements. Application of method to , Th®’, and 
Ra**s (ab), D. S. Anthony et al, March, 
radiobarium 
elimination of radioactive barium sulfate particles from lung 
(ab), H. Cember et al, May, 796 
radiocalcium 
artificial kidney and ion-exchange resins as possible methods 
of removing radioelements from body, W. B. Looney, 
C. J. Maletskos, Marie Helmick, — Reardon, Jonathan 
Cohen and Warren Guild, Feb., 25: 
radiocarbon 
autoradiographic study of organically bound carbon-14 in 
growing epiphyseal cartilage and bone (ab), Richard C. 
Greulich, April, 632 
biosynthesis of fatty acids in liver and intestine of intact 
normal, fasted and x-irradiated rats (using C'*-acetate) 
(ab), John G. Coniglio et al, April, 635 
rate of elimination of labeled carbon dioxide from body (ab), 
Douglas R. Drury et al, June, 914 
radiocesium 
analysis of Cs'*’ content in man due to radioactive fallout, 
C. E. Miller, L. D. Marinelli and O. J. Steingraber, Jan., 
105 
radiochromium. See also Radioactivity, radiophosphorus 
blood volume changes in cases of cerebral trauma as deter- 
mined by radioactive isotopes (ab), Edmund A. Smolik et 
al, Jan , 152 
blood volume determinations with radioactive chromium 
(Cr!) labeled erythrocytes; feasibility of routine total red 
blood cell volume determinations in general hospital (ab), 
Leo M. Meyer, Feb., 311 
determination of cell volume in massive transfusions using 
Fe* and Cr®! (ab), E. L. Smith et al, May, 790 
labeling human erythrocytes with radiochromium (ab), 
Milton Cooper and Charles A. Owen, Jr., March, 472 
radiocobalt 
aftercare following intraluminal cobalt thers apy, for carcinoma 
of bladder (ab), Robert E. Schick, Feb., 312 
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RADIOACTIVITY, radiocobalt—cont. 

—comparative mortality following single whole-body expo- 
sures of mice to fission neutrons and Co” gamma rays 
Howard H. Vogel, Jr., John W. Clark and Donn i. 
Jordan, March, 386 

concerning technic of irradiation (ab), Ivo Padovan and 
Pavao Frank, Jan., 151 

_conditioned responses to manipulative procedures resulting 
from exposure to gamma radiation (ab), John Garcia et al, 
May, 795 

—dosage calculations for rotation therapy, with special refer- 
ence to cobalt 60 (ab), H. E. Johns et al, April, 631 

—dosage — in rotational cobalt 60 therapy (ab), 
D. E. A. Jones et al, Feb., 308 

POH. Bh of fecal recovery method for determining intes- 
tinal absorption of cobalt®-labeled vitamin Bi: (ab), 
James A. Halsted et al, May, 790 

—neutron-insensitive gamma-ray dosimeter, R. S. Caswell, 
Jan., 101 

—new telegamma apparatus (for use with radioactive cobalt) 
(ab), Bo Lindell and Rune Walstam, Jan., 151 

—plasma, tissue and urinary radioactivity after oral adminis 
— of *Co-labeled vitamin Biz (ab), C. C. Booth and 
D. L. Mollin, May, 789 

—relative biological effectiveness of fast neutrons, x-rays, and 
y-rays for acute lethality in mice (ab), A. C. Upton et al, 
Feb., 316 

studies in urinary excretion of vitamin BieCo®™ in pernicious 
anemia for determining effective dosage of intrinsic factor 
concentrates (ar), William R. Best et al, March, 471 

time pattern of vitamin Bi2Co®” urinary excretion in man 
after oral administration and parenteral ‘‘flushing’’ (ab), 
William R. Best et al, March, 472 

radiocopper 

—studies on copper metabolism. XXI. Transfer of radio- 
copper between erythrocytes and plasma (ab), J. A. Bush 
et al, March, 472 

radiogallium 

—localization of Ga?? in bone lesions (ab), H. C. Dudley et al, 
April, 631 

radioglycine 

incorporation of N"-labeled glycine in plasma _ protein, 
plasma phospholipids, blood non-protein nitrogen, and 
splenic tissue in man (ab), D. S. Amatuzio et al, March, 
472 

radiogold 
acute radiation death of dogs receiving single massive dose of 
intravenous radioactive gold (ab), P. F. Hahn et al, April, 
629 
aplastic anemia secondary to intravenous therapy; case 
(ab), Harold M. Schoolman and Steven O. Schwartz, Jan., 
152 
disseminated histiocytosis X (Letterer-Siwe’s disease) 
treated unsuccessfully with colloidal gold (Au'*); case 
(ab), Theodore A. Tristan et al, June, 913 
dosimetry of interstitial implants, M. L. Meurk, A. Jacobson 
and R. J. Schultz, Feb., 256 
experience with colloidal gold in treatment of ovarian car- 
cinoma (ab), William C. Keettel and H. B. Elkins, Jan., 
151 
histopathological study of lymph nodes irradiated with col 
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SPENCER, "HERTA, and LASZLO, DANIEL: Radio. 
yttrium (Y*") for the palliative treatment of effusions dye 
to malignancy (ab), April, 630 
DI SIENO, ANTONIO, and GUARESCHI, BRUNO: The radio- 
logic picture of ‘medullary sponge kidney: review of the 
literature and presentation of two cases (ab). Jan. 
; ‘ 


SIGMOID 
value of lateral view of rectosigmoid (ab), G. Osborne et al 
Feb., 293 
vertebral osteomyelitis following operation on urinary tract 
or sigmoid; third lesion of uncommon syndrome (ab) 
Edwin L. Lame, March, 454 
cancer 
intussusception as cause of ‘‘disappearing’’ carcinoma of 
rectum (sigmoid) (ab), Harvey J. Dworken, Feb., 293 
volvulus. See Intestines, volvulus 
SILICOSIS. See Pneumoconiosis 
da SILVA, MARTINS: Lymphosarcoma of the large bowel 


ab) May, 773 
SILVER, MAURICE L. See GOLDIN, RALPH R 
IC N., and COHEN, JEROME: Dark 


injuries (ab). 


3 cases (ab), Robert Charr, 


SILVERMAN, FREDER 
adaptation with limited light and color vision, May, 7: 
——See TAYEBI, HOOSHANG 
SILVERMAN, WILL IAM A. See CAFFEY, JOHN 
SILVIS, RICHARD S., HUGHES, WILLIAM F., and HOLMES, 
ANCIS H.: Aneurysm "of the renal artery ab), Jan 


SIMAS, ‘WILSON. See eeraee. HOWARD A. 


SI R,E.S. See SHAPIR O, B. J. 
SIMPSON, ELLEN. See KEATS, aeoeces E. 
SIMPSON, JOHN W. See ISHERWOOD, JOHN A. 


SINGLETON, A. O., Jr., and COLEMAN. JAMES L.: 
»mmon duct calculi (ab), March, 449 
SINGLETON, EDWARD B.: The radiographic features of 
severe idiopathic hypercalcemia of infancy, May, 721 
and BILES, E. — Mediastinal tumors in children 

ab), June, 8 8Y 
— HARRISON, GUNYON H.: Excretory pyelography in 


infants. Tec hnique for intravenous injection (ab), March 


458 
SINUSES, PARANASAL 
inflammatory craniopathies. Various stages in develop 
ment of theory (ab), Mario Bertolotti, Feb., 278 
role of sinusitis in bronchiectasis (ab), R. M. Versteegh and 
J. Swierenga, June, 891 
cancer 
a of cancer of nasal c “he and paranasal sinuses 
James W. Hendrick, Jan., 145 
SINUS TRACTS 
sae a sinuses in barber's hand (ab), H. D. W. Powell 
Jan oF 
SIURALA, MAX. See SETALA, KAI 
SIWE-LETTERER DISEASE. See Reticuloendothelial Sys 


tem 
SJOGREN, S. E.: The anterior choroidal artery (ab), May, 761 
——See AZAMBUJA, N. 
SKARSGARD, L. D., CORMACK, D. V., and JOHNS, H. E.: 
awe asure ‘ment of the ratio Em/Jm for betatron radiation 
feb., 257 


SKELETON. 
SKIN 


Residual 





See Bones 


See also Urticaria 
irradiation of advanced cancer of head and neck through 
grid Part I Study of absorbed dose by observation of 
skin and mucosal reactions, Milton Friedman and Alex 
ander W. Pearlman, June, 852 
skin replacement for severe radiation dermatitis of face (ab) 
John J. Conley, March, 475 
spreading effect of x-rays as measured by a” adermal pres 
sure (ab), H. Certa and H.-J. Heite, Jan., 155 
treatment of skin tumors of inner c anthus ao regard to 
function of lacrimal ducts (ab), Hansrudolph Renfer, Jan 
144 
x-ray exposure in dermatology personnel (ab), G. Thomas 
Jansen and Arthur C. Curtis, May, 702 
x-rays in dermatology (ab), Herbert Rattner et al, May 
SKLAROFF, DAVID M.: ‘Treatment of hemangiomas with the 
strontium-90 beta-ray applicator, Jan., 87 
SKOKAN, Z. V., and STOLZ, J.: Branchiogenic intrathoracic 
mediastino thymic cyst (ab), May, 767 
SKULL. See Cranium 
SLADE, HARRY W., and GLAZER, NORMAN M 
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SLANINA, whe Fabella distalis: a new sesamoid bone (ab), 
May, 78 

SLATER, GREGORY S. See KRAFT, ERNEST 

SLOAN, ‘HERBERT. See FIGLEY, MELVIN M. 

SLOSS, PIERCE T. See WEED, LYLE A. 

SMART, JOSEPH, and HILTON, GWEN: Radiotherapy of 
eancer of the ae. Results in a selected group of cases 
(ab), May, 78 

—_—and PATTINSON, J. N.: Congenital absence of left pul- 
monary artery (ab), Jan = + 

SMITH, E. E. See OSBORN, S. 

SMITH, E. L., HUGGINS, <3 rea * KRAINTZ, L., SEIBERT, 

a Mey and DEAVERS, S.: Determination of cell volume 
in massive transfusions using Fe* and Cr®! (ab), May, 790 

SMITH, GEORGE W., and NICHOLS, POMEROY, Jr.: The 
technic of cervical discography, May, 718 

SMITH, J. CHANDLER: Superiority “ aoe treatment of 
endometrial carcinoma (ab), Feb., 

SMITH, SIDNEY A. See BROOKS, PHILLIPS M. 

SMITH, VERNON H. See GOLDB ER G, H. M. 

SMOLIK, us. PF A., MUETHER, RAYMOND O., NASH, 
FRANCIS P., and KONNEKER, WILFRED: Blood 
tar changes in cases of cerebral trauma as determined 
by radioactive isotopes (ab), Jan., 152 

SMYTH,IVOR P.: Bilateral ee of the middle cunei- 
form bone. Case report, April, 57 

SNEED, WILLIAM R., Jr. Sec KE ERNWEIN, GRAHAM A. 

SNIDER, RAY S. See LEE, JO 

SNOW, WILLIAM, and HOLLINGSWORTH, JOHN C.: Self- 
retaining barium-enema tip: improvement, March, 418 

SODIUM ACETRIZOATE. See Pyelography 

SODIUM DIATRIZOATE (Hypaque). See Pyelography 

SODIUM, RADIOACTIVE. See Radioactivity, radiosodium 

SORENSEN, EDVIN. See AMUNDSEN, P. 

SOILA, PEKKA: Pantomography of deep layers 
nary report (ab), March, 461 

SOKOLOFF, MARTI IN J. See STEIN, SAMUEL C. 

SOLOFF, LOUIS A., and ZATUCHNI, JACOB: The angio- 
cardiographic diagnosis of left atrial thrombosis (ab), 
May, 767 

—ZATUCHNI, JACOB, STAUFFER, HERBERT M., and 
KELLY, EUGENE W.: Angiocardiographic observations 
of intracardiac flow in the normal and in mitral stenosis 
(ab), Jan., 128 

SOLOMON, R. See SAMPSON, J. J. 

a —o- See STEIN, GEORGE N. 

SOOLE W.: Photographic badges for the estimation of the 
ata Nhe of x and gamma radiation (ab), June, 916 

SOONG, ra ae Y. See SHERMAN, ROBERT S. 

SOSIN, ALLEN. See MARTMER, EDGAR E. 

rere C., KAWASHI MA, E., and GILMORE, 
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| ystitis and ureteritis emphysematosa, June, 
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SOWERBUTTS, J. G. e GREEN 
SPARKMAN, ROBERT & s. saad ELLIS. ‘PAUL Rs 
cholecyst-cholangiography in emergency 
diagnosis (ab), March, 450 
SPASM. See Bronchi 
SPECTROMETRY 
scintillation spectrometer, measuring nen in radi 
ological practice (ab), Walter Kolb, 91 
SPECTRUM AND SPECTRUM ANALYSIS 
Monte Carlo calculations on spectrum of scattered radiation 
produced in water by x-ray beams of interest -in radio 
therapy, W. R. Bruce and H. E. jones, Jan., 100 
SPENCER, HERTA. See SIEGEL, ELSIE P 
SPENSLEY, ROBERTD. ,NELSON, ROBERT E. ,and CHILDS, 
WESLEY A.: Unusual causes of free intr: aperitoneal air in 
acute conditions of the abdomen (ab), Jan., 131 
wee F. W.: Radioactivity in man and his environment (ab), 
une 914 
SPINA’ BIFIDA 
incidence of spina bifida occulta in relation to age (ab) 
Wataru W. Sutow and Arthur W. Pryde, Jan., 139 
SPINAL CANAL ROENTGENOGRAPHY 
See also Spinal Cord; Spine, intervertebral disks 
cervical oil myelography with full hyperextension of neck; 
modified technic (ab), F. Dalith, May, 762 
SPINAL CORD 
abnormal! swallowing in central-nervous-system and neuro 
muscular disease (ab), Maxwell H. Poppel et al, Jan., 123 
measurement of cervical spinal cord in Pantopaque myelog 
raphy (ab), Edward C. Porter, June, 902 
tumors 
importance of myelography in spinal pathology; analytical 
study of 150 cases (ab), F. J. Borrelli and A. A. Maglione, 
June, 900 
myelographically demonstrated lesions of cervical inter 
vertebral disks, co-existing with tumors and other causes 
of myelopathy (ab), Fritz Cramer and Frank Hudson, 
May, 783 
myelography of complete spinal obstruction (ab), Arthur S 
Tucker, June, 900 
pinealoma with metastases in central nervous system 
rationale of treatment (ab), Fred D. Fowler et al, March, 
162 
roentgen study in children (ab), J. Lefébvre et al, May, 784 
wounds and injuries 
contrast medium injury to spinal cord produced by aortog 
raphy; pathologic anatomy of experimental lesion (ab) 
G. Margolis et al, May, 770 
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SPINE 


See also Atlas and Axis; Sacrococcygeal Region 
—accessory bones of intervertebral disks and spondylosis de- 
formans (ab), G. Teichert, Feb., 296 
—hoarseness and painful deglutition due to massive cervical 
exostoses (ab), Charles V. Heck, April, 600 
—results of lumbosacral fusion for low back pain (ab), E. G. 
Shaw and J. G. Taylor, March, 455 
right unilateral thoracic spondylosis (ab), S. Schorr et al, 
May, 78 
~—studies in dynamics of spine (ab), Jan Jirout, May, 780 
vertebral changes in childhood leukemia, Bernard S. Epstein, 
Jan., 65 
abnormalities 
accessory bones of intervertebral disks and spondylosis 
deformans (ab), G. Teichert, Feb., 296 
congenital deformities of surgical importance (ab), Thomas 
N. Cowie, May, 780 
etiology of osseous bridges between lumbar transverse proc- 
esses (ab), E. de Cuveland, May, 781 
arthritis 
osteo-arthritic occlusion of intervertebral foramina of cer- 
vical spine (ab), Geoffrey Doel, May, 78 
-rheumatoid spondylitis and aortic insufficiency (ab), Donald 
P. Schilder et al, May, 781 
cancer 
vertebral metastasis in renal carcinoma: anatomic correla- 
tion (ab), George T. Wohl, March, 454 
vertebral trephine biopsy (for determination of cancer 
metastasis) (ab), Wolfgang Ackermann, March, 455 
curvature 
paralytic scoliosis (ab), J. I. P. James, June, 899 
paralytic scoliosis (ab), Robert Roaf, June, 899 
cysts 
—extradural 7 ‘7 of spine (ab), G. Lombardi and A. Passerini, 
March, 
diseases 
infectious spondylitis following damage to anterior longi- 
tudinal ligament (contribution to spondylitis following 
paravertebral anesthesia) (ab), W. Porstmann, May, 783 
— spondylitis in children (ab), H. Wissler, April, 
6 
Salmonella bacteremia: case with miliary lung lesions and 
spondylitis, R. H. Greenspan and S. B. Feinberg, June, 
860 
dislocations 
headache from subluxation of cervical articulations (ab), 
Akos Kovacs, June, 887 
spondylolisthesis: autopsy study. Preliminary report, 
Palmer E. Wigby and John R. Thomas, Jan., 94 
tuberculosis at site of spondylolisthesis (ab), A. H. C. Ratliff, 
Jan., 139 
fractures 
hidden anvil fracture of seventh cervical vertebral body 
(ab), M. C. Harrison and Ian Macnab, ‘tee $54 
—-in children (ab), Otto Lehmann, April, 61 
intervertebral disks 
accessory bones of intervertebral disks and spondylosis 
deformans (ab), G. Teichert, Feb., 296 
asy mptomatic disk protrusions (ab), Donald L 
May, 782 
clinical significance of discography (ab), L. Walk, May, 782 
—herniated lumbar disks; 8-year survey, Carlo Scuderi, Feb., 
296 
importance of myelography in spinal pathology; analytical 
study of 150 cases (ab), F. J. Borrelli and A. A. Maglione, 
June, 900 
~-myelographically demonstrated lesions of cervical disks, co- 
existing with tumors and other causes of myelopathy (ab), 
Fritz Cramer and Frank Hudson, May, 783 
myelography of complete spinal obstruction (ab), Arthur S 
Tucker, June, 900 
roentgen diagnosis of herniated disk with particular reference 
to discography (nucleography) (ab), William G. Peacher 
and Richard P. Storrs, June, 901 
suboccipital gas myelography in diagnosis of herniated disk 
in cervical segment (ab), H Jacobsen, May, 783 
technic of cervical discography, George W. Smith and 
Pomeroy Nichols, Jr., May, 718 
treatment of low-back and sciatic pain by injection of hydro 
cortisone into degenerated disks (ab), Henry L. Feffer, 
April, 612 
osteomyelitis 
vertebral osteomyelitis following Operation on urinary tract 
or sigmoid; third lesion of uncommon syndrome (ab), 
Edwin L. Lame, March, 454 
roentgenography. See also other subheads under Spine 
comparative roentgen findings in symptomatic and asympto 
matic backs, Tom M. Fullenlove and A. Justin Williams, 
April, 572 
tuberculosis 
at site of spondylolisthesis (ab), A. H.C. Ratliff, Jan., 139 
tumors 
natural history of osteoid osteoma of spine; review of litera 
ture and report of 3 cases (ab), Alvina O. Sabanas et al 
June, 901 
SPLEEN 
effect of total-body x-irradiation on plasma volume, red cell 
volume, blood volume and thiocyanate space in normal 
and splenectomized rats (ab), Kee Chang Huang and 
James H. Bondurant, April, 6345 
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incorporation of N-labeled glycine in plasma protein, 
plasma phospholipids, blood nonprotein nitrogen, and 
splenic tissue in man (ab), D. S. Amatuzio et al, March, 
influence of x-ray on oxygen consumption of spleen and 
thymus glands of rats (ab), Maurice F. Sullivan and 
Kenneth P. DuBois, Feb., 314 
pancreaticosplenectomy combined with gastrectomy in cancer 
of stomach (ab), Komei Nakayama, June, 894 
reaction of mouse spleen to x-rays measured by changes in 
organ weight (ab), Robert F. Kallman and Henry I. Kohn, 
Feb., 314 
roentgenographically demonstrable splenic deposits in 
sickle-cell anemia (ab), George Jacobson and Sidney D 
Zucherman, June, 905 
roentgenography. See also other headings under spleen 
colloidal stannic oxide; animal studies on new hepatolieno- 
graphic agent, Harry W. Fischer, April, 488 
diagnostic value of percutaneous splenoportography (ab), 
M. Roth and I. Jona, April, 606 
does “‘laparoscopic’’ splenoportography indicate an advance 
in field of medical x-ray diagnosis? Contribution to early 
diagnosis of intrahepatic obstruction (ab), L. Wannagat, 
March, 451 
extrahepatic portal hypertension (portal vein thrombosis) 
diagnosed by percutaneous splenic venography (ab), 
Hector F. Rodriguez et al, April, 606 
splenoportography for diagnosis « of portal hypertension (ab), 
José M. Falomir et al, May, 777 
splenoportography valuable adjunct in study of portal 
hypertension (ab), Hector F. Rodriguez et al, May, 776 
rupture 
roentgenologic diagnosis of ruptured spleen (ab), C. C. 
Wang and Laurence L. Robbins, Jan., 137 
SPONDYLITIS. See Spine 
SPONDYLOLISTHESIS. 
SPONDYLOSIS. See Spine 
SPRAFKA, JOSEPH L. See LEVY, LOUIS M. 
SPRUNT, WILLIAM H.,III. See BREAM, CHARLES A. 
STAGGERS, FRANK E. See HAHN, P. F. 
onan CHARLES J.: Skeletal metastases in cancer of the 
east (ab), April, 610 
STANBURY, joun b., MEIJER, J. W. A., AND KASSENAAR, 
H.: The metabolism of iodotyrosines II. The 
eR of mono- and di-iodotyrosine in certain pa- 
tients with 5 goiter (ab), June, 912 
STANDER, RICHARD Vaginal metastases itouing x treat- 
ment of pan nln carcinoma (ab), Feb., < 
STANNIC OXIDE. See Tin 
STANSFELD, ALFRED G. See MAUDSLEY, ROY H. 
STAPHYLOCOCC I 
a staphylococcic bullous pneumopathy (ab), 
Herbeuval and G. Debry, May, 767 
STAPLETON. G. E., and EDINGTON, C. W.: Temperature 


depende nee of bacterial inactivation by x-rays (ab), June, 


v18 
STARK, ERNEST, VAN BUSKIRK, FREDERICK W., and 
DALY JOHN F.: Radiologic and pathologic bone 
Report 


See Spine, dislocations 


changes oo with urticaria pigmentosa 
of a case (ab), June, 899 
STARR, PAUL. See CATZ, BORIS 
STARVATION 
as to whole-body x-irradiation in starved rat (ab) 
Nims and J. L. Geisselsoder, May, 795 


STAUFFER, ‘H.M. See OPPENHEIMER, M. J. 


— SOLOFF, LOUIS A 

STEELMAN, SANFORD L. See BEST, WILLIAM R. 

STEGMAN, KENNETH F. See CARNESALE, PETER L. 

STEIN, GEORGE N., ISRAEL, HAROLD L., and SONES, 
MA URICE: A roentgenographic study of skeletal lesions 
in sarcoidosis (ab), March, 453 

STEIN, JOSEPH. See POPPEL, MAXWELL H. 

STEIN, JUSTIN J. See WARREN, STAFFORD L. 

STEIN, SAMUEL C.,and SOKOLOFF, MARTIN J.: Calcifica 


—_ < —- lymph nodes following BCG vaccination 


an 
STEINBACH, HOWARD L., and JOHNSTONE, HERBERT 
Z.: Roentgen diagnosis of Armillifer infection (poro 
eo in man, Feb., 234 

——See JONES, MALCOLM D. 

STEINBERG, ISRAEL, and FINBY, NATHANIEL: Angio 
cardiography in the diagnosis of saccular aneurysm of the 
abdominal aorta Report of a case (ab), June, 892 

Clinical manifest — of the unperforated aortic sinus 
aneurysm (ab fay, 770 

——See MERTEN, CHARLES w. 

—~and RYAN, BERNARD K.: Corner positioning for visuali 
zation of the brachiocs -phalic vessels, Feb., 242 

STEINGRABER, O. J. See MILLER, C. E. 

STERILITY 

genetic speculation based upon animal experimentation in 
relation to actual human experiments, in treatment of 
female infertility and sterility by x-ray therapy (ab), Ira I. 
Kaplan, April, 633 

STERN, AARON M. See FIGLEY, MELVIN M. 

STERN, WILHELM. See JACOBSON, HAROLD G. 

STERNU 

technic and normal radiographic anatomy of sternum (ab), 
Emilio Balzarini and Giuseppe Pompili, May, 780 


STEVENS, KEITH A. See MOWATT, KEITH S. 
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STEWART, A. M., and WYNN-WILLIAMS, A.: Combined 
tricuspid and pulmonary atresia with juxtaposition of the 
auricles (ab), April, 605 

STEWART, G.H.,III. See OPPENHEIMER, M. J. 

STEWART, H. B., and COLE, E. R.: Progressive , diaphysial 
dysplasia (Engelmann’s disease) (ab), Feb., 2¢ 

STICKLEY, E.: Neutron capture therapy: oak neutron 

de sth distribution measurements in tissue (ab), Jan. 150 


ee ‘on A.: New drugs for irradiation sic *kness, March, 
Radiosensitivity of granulosa-cell tumor of the ovary (ab) 
April, 62 
TOLZ, bs See ’ SKOKAN, a. ¥ 
STOMA 


See vod Gastrointestinal Tract 
—delayed visualization of gallbladder due to gastric retention 
(ab), S. A. Leader, May, 774 
—effects of artificial gaseous distension of stomach and its role 
in making liver radiologically visible (ab), N. R. Konar 
et al, Feb., 292 
—tubeless gastric analysis in study of acid secretion following 
gastric irradiation for peptic ulcer (ab), John T Galambos 
and Joseph B. Kirsner, Feb., 306 
calcification. See Stomach, cancer 
cancer. See also Peptic Ulcer, cancer and peptic ulcer 
—calcification in carcinoma; case report, Tom A. Kendig, 
Max R. Gaspar, Pettus G. Secrest and B. C. Shackford, 
Jan., 80 
carcinoma of esophagus and gastric cardia (ab), Denis Fr! 
ler, June, 908 
—diagnostic significance of radioactive isotopes in early cancer 
of alimentary tract, especially esophagus and cardia (ab), 
Komei Nakayama, April, 630 
—difficulties in diagnosis of carcinoma in region of cardia (ab), 
Conway Don and D. J. L. Murphy, March, 446 
—of gastric stump (ab), E. de Arztia Zulaica, Feb., 291 
—pancreaticosplenectomy combined with gastrectomy in 
cancer of stomach (ab), Komei Nakayama, June, 894 
—results of surgery in carcinoma discovered by periodic 
roentgen examination (ab), John R. Amberg and Leo G. 
Rigler, April, 607 
cardiospasm 
—achalasia of cardia and mega-esophagus; 5 representative 
cases (ab), Charles H. Brown and C. Peter Albright, May, 
A 


diseases 

—primary amyloidosis; case of gastric involvement only (ab), 
Anthony D. Intriere and Charles H. Brown, March, 447 

inflammation 

—roentgenologic signs of chronic gastritis (ab), Kai Setala and 
Max Siurala, Jan., 131 

mucosa 

—roentgenological diagnosis of hyperrugosity (ab), Robert S. 
Sherman and Daniel Wilner, Feb., 290 

obstruction. See Stomach, volvulus 

roentgenography. See also other subheads under Stomach 

—pharmacoradiography (ab), J. Pfeiffer, Feb., 292 

—roentgenologic findings in stomach and duodenum in cancer 
of pancreas (ab), Kaare A. Larsen and Arne Pedersen, 
April, 608 

roentgenologically demonstrable gastric abnormalities in 

cases of previous congenital pyloric stenosis (ab), 0 
Steinicke Nielsen and M. Roelsgaard, Feb., 290 

—transverse colon in right inguinal hernia with confusing dis- 
tortion of stomach (ab), Ralph V. Gieselman et al, Feb., 
292 

surgery ‘ 

closed loop obstruction of afferent oe _ late complication of 

———— partial gastrectomy (ab), N. Hajdu et al, June, 


—pe ptic ulcer, partial gastrectomy, and pulmonary tuberculo- 
sis (ab), P. A. Thorn et al, Jan., 124 
ulcers. See Peptic Ulcer 
volvulus 
—acute volvulus (ab), H. M. Goldberg and Vernon H. Smith, 
March, 447 
as cause of obstruction; 7 cases (ab), Kenneth C. Sawyer 
et al, March, 447 
some diagnostic difficulties in cases with cascade stomach 
and chronic gastric volvulus (ab), Paul M. Davies, June, 
844 
STONE, DANIEL J., SCHWARTZ, MILES J., and GREEN, 
ROBERT A.: Fatal pulmonary eo ney due to radia- 
tion effect upon the lung (ab), June, 915 
STONER, RICHARD D. See WILLIAMS, WILLIAM L. 
STORAASLI, JOHN P., and KING, DONAL D P.: Four cases 
illustrating the use of I'*! in the management of metastatic 
carcinoma of the thyroid (ab), April, 628 
STORM, OLE. See BOESEN, IB 
STORRS, RICHARD P. See PEACHER, WILLIAM G. 
aa CHRISTOPHER: The fate of children with bron- 
hiectasis (ab), April, 602 
STRATIGRAPHY. See Body-Section Roentgenography 
STRICKLAND, PAUL, and PERRY, H. C Spindle cell sar- 
coma of the vagina. A case treated by radium implant 
(ab), Feb., 305 
STRIDOR. See Larynx 
STRITTMATTER, W. C., BROWN, C. H., and TRETBAR, 
H. A.: A large carcinoma of the adrenal. Report of a 
case, Feb., 231 


STRONTIUM. See Radioactivity, radiostrontium 
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STRUMA MALIGNA. See Thyroid, cancer 
STUART, CHARLES: Acute pancreatitis. Preliminary inves- 
tigation of a new radiodiagnostic sign | ab), May, 773 
STUART, F. G.: Osteoid osteoma of the ischium with hip joint 
ey 43 ations (ab), April, 613 
STUBBS, E. L. See ALLAM, M. 
SUBARACHNOID SPACE. See Meninges 
stsSE, H. J.: Dangers and technic of osteomyelography and 
transosseous venography (ab), June, 906 
suLcus, ' caaaieane See Brain, tumors 
SULFIDES 
disulfide reduction and release of iodide 131 following irradia 
tion of I'#! labeled proteins, Rosalyn S. Yalow and Solo 
mon A. Berson, Jan., 100 
SULFUR, RADIOACTIVE. See Radioactivity, radiosulfur 
SULLIVAN, MAURICE F., and DuBOIS, KENNETH P.: In 
fluence of x-ray on oxygen consumption of spleen and thy 
mus glands of rats ( ab), Feb., 314 
SUMMATION IMAGE. See Roentgen Rays, diagnosis 
SUPPLEE, HELEN, WEINMAN, E. O., and ENTENMAN, C.: 
Enlargement of the liver in ‘Sprague Dawley rats following 
whole-body x-irradiation (ab), April, 635 
SURGERY ; 
See also under diseases, organs, and regions, as Stomach, 
surgery; Uterus, cancer 
skin replacement for severe radiation dermatitis of face (ab), 
John J Conley, March, 475 
surgical management of local postradiation effects (ab), J. J. 
Longacre, May, 792 
SUSSMAN, BERNARD J. See FEIRING, EMANUEL H. 
SUSSMAN, MARCY L., and FROST, THOMAS T.: Secondary 
vascular changes in the lungs (ab), Feb., 281 
—sSee JACOBSON, GEORGE 
SUSSMAN, RALPH M., and MILLER, JAY: Iodide ‘‘mumps”’ 
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